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y now most of you have heard the same 
words of praise on the air that we 
(gratefully) receive over and over. The quality 
that is built into the S-l has been attested to 
by the outstanding performance and 
dependability of the thousands of units in daily 
use. The high level of innovative engineering 
that brought forth the Amateur world's first 
hand held synthesized radio also designed into 
this compact beauty exciting performance and 
features at a very affordable price. A price 
that also includes a ni-cad battery pack, 
charger, and a telescoping whip antenna. The 
optional touchtone pad shown in the 
illustration adds greatly to its convenience. In 
addition we offer superior quality 30 and 80 
watt solid state matching power amplifiers that 
give the S-l the flexibility of operating as a 
portable, mobile, or base station rig. 
Remember...the Tempo S-l is the original and 
proven 800 channel synthesized hand held 
transceiver. Don't be fooled by substitutes. 


SMi.,vn jmi -’ 1 i! ■ t rip i 1 r'lpn- i'i.hI 


This S-1 was in a mot orhome that was totally destroyed by tire When 
the owner probed around in the ashes he found hrs S-1 burned 
almost beyond recognition BUT STILL OPERATING Since then we 
cleaned it up, replaced the case and controls, tuned it. and now it s 
back on the air as good as new 

The Tempo line also features a tine line of extremely compact UHF 
and VHP pocket receivers They re low priced, dependable, and 
available with CTCSS and 2-tone decoders The Tempo FMT-2 & 
FMT-42 (UHF) provide excellent mobile communication and 
features a remote control head lor hide-away mounting 
The Tempo FMH-42 (UHF) and the N£ WFMH-12 and FMH-15 (VHP) 
micro hand held transceivers provide Bchannei capability, dependa¬ 
bility plus many worthwhile features at a low price. FCC type 
accepted models also available 

Please call or write for complete information Also available from 
Tempo dealers throughout the U S. and abroad 


SPECIFICATIONS 

Ffirqurncy Coverage 1.M in MB MHr 
Channel Spacing Receive eviry 5 *-H/ 

transmil Simple* 
'600 XH/ 

F J ywi“i Requirements 9 6 VDC 
Current Dram 17 ma-standby 

500 rtvi transmit 

Batteries fi cell me .id par k 

included 

Anlenna Impedance SO ohms 
Dimensions 40 mm * ft? mm * 

165 mm (16 * ? 5 

x 6 5 ) 

RF Output Better than \ S watts 

Sensitivity Oerter than 5 

microvolts 

Price,.. $349 00 

With touch lone pad S399 00 


SUPPLIED ACCESSORIES 

Felest oping whip anionna m-cacf 
hatiery i>ai * i.haige' 

OPTIONAL ACCESSORIES 

Touch tone pad (noI installed) $39 * 
Tone burst generator $29 95 
• CTCSS sub audible lone control 
$29 95 * Rubber fie* antenna SB • 
Leal her holster S16 * Cigarette 
lighter plug mobile charging unit: 
$6 * Matching 30 watt output 13 8 
VDC power amplifier {530) $89 * 
Matching 80 welt output power 
amplifier |S&0) $149 


HEW TOLL FREE ORDER HUNGER 1800) 421 6631 

Fiji all siales eixepr California 

Calil resutenis please caN 112^0 W Olympic Btvd , Los Angeles, Calif, 90064 

colled cm our tegular numbers 931 N EucSldi Anaheim. Calif, 92801 

Sutler Missouri 64730 


2l3M77-b701 

714/772-9200 

G16/679-3127 


Hem Ha am 
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Just what you’d expect from KLM 


We proudly introduce the KLM KT-34 Tribander. The first significant step forward for tribander 
design in 20 years - READY for the challenges of today's high power technology and overcrowded 
bands. 

At last, a tribander that easily handles all the power your rig can muster — at a new standard of 
efficiency, so your signal goes out; not up in smoke. 

At last, true broadband performance that brings you phone and CW on 20, 1 5, and 10 meters 

with no retuning. 

KLM's inspired peek into the future gets you all out performance and engineering excellence . .. 

TODAY1 



SEE YOUR DEALER OR CONTACT: 


KLM 


electronics, inc. 


"YOUR PEEK INTO THE FUTURE " 



i A uREt VOaOAN h:ll CALtFQZMA $503' 
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Call toll-free 


has SWR and dual range wattmeter, antenna switch, efficient airwound 
inductor, built in balun. Up to 300 watts RF output. Matches everything 
from 1.8 thru 30 MHz: dipoles, inverted vees, random wires, verticals, 
mobile whips, beams, balanced lines, coax lines. 

TVIFI I OWFR PRirTTSf HEW, IMPROVED MFJ941B has . . . 

-L* * M aP ^ ff MlJM. NL M. % * * ynrn irvffnrtnnr^ fnr uuiHpr matrhinn ran 


5WU *11 tv 


(ME3UCTANCE 


HUIMM M \J h 
MUO£t. MFJ H4T0 


Efficient airwound indue- ^-Antenna matching 

tor gives more watts out capacitor. 208 pt. 
and less losses. 1000 volt spacing. 

one existing antenna Mo need to pul up sepa 

I rate antennas lor each band 

Increase the usable bandwidth of your mo 
bile whip by tuning oul the SWR from inside 
your car. Works great with all solid state rigs 
(like the Atlas) and with all tube type rigs 
It travels well. too. its ultra compact size 
8x2x6 inches lets easily in a smalt corner ol 
your suitcase 

This beautiful I i tile tuner is housed in a 
deluxe eggshell white Ten Tec enclosure wtih 
walnut gram sides. 

SO 239 coax connectors are provided tor 
transmitter input and coax ted antennas 
Quality five way binding posts are used for 
the balanced line inputs (2). random wire input 


Transmitter matching Sets power range 

capacitor. 208 pf. 300 and 30 watts 

1000 volt spacing. Pull for S' 

Only MFJ gives you this MFJ 941B Versa 
Tuner It with all these features at this price: 

A SWR and dual range wattmeter {300 and 
30 watts full scale) lets you measure RF 
power output for simpfihed tuning. 

An antenna switch lets you select 2 coax 
lines direct nr thru Inner, random wire/balanced 
line, and luner bypass for dummy load 

A new efficient airwound inductor (12 po 
sitions) gives you less losses than a tapped 
toroid for more watts out. 

A 1:4 bafun for balanced lines. 1 000 volt 
capacitor spacing Mounting brackets tor mo 
bile installations (not shown). 

With the NEW MFJ Versa Tuner tl you car 
run your full transceiver power output — up to 


Meter reads SWR 

and RF watts in 
2 ranges. 


ANTENNA SWITCH lets yon select 2 
coax lines direct or thru tuner, wire/ba¬ 
lanced line, dummy load. 


transmitter to any teedlme from 160 thru 10 
Meiers wheiher you have coax cable, balanced 
line, or random wire 

You can tune out the SWR on your dipole, 

inverted vee, random wire, vertical, mobile 
whip, beam, quad, or whatever you have 


MFJ-16010 RANDOM WIRE TUNER FOR LONG 

wires, mu iowkh pr!i:k__ 


MFJ 000 ECONO TUNER MATCHES COAX 
LINES/RANDOM WIRES M W LOW I K I'HICF 

$3995 i^! Ortol 


MFJ 901 VERSA TUNER MATCHES ANYTHING, 
1.B THRU 30 MHz. >Ktt U>« Kit PRICE 


1.1 ttn 30 BHi Up If ?00 - —• - -rW^ 

Willi RF output Hatches high and lav uapedincei f? pa si 
lion inductor SO 239 tonneclvn 2 s3a 4 inches Mitciui 25 
to 200 ehmt if l.t MHi 0 «j nat tm chi lintt 


Order any product from MFJ and try it. If not delighted, return within 30 days for a prompt refund (less shipping). 

Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling. 

For technical Information, order/repair status. In Mississippi, outside continental USA. call 601-32 3-5869 

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On 
MFJ ENTERPRISES, INC ■ MISSISSIPPI STATE, MISSISSIPPI 39762 

2 SJj September 1979 More Details? CHECK — OFF Page 126 


NEW 300 WATT MFJ VERSA TUNER M’S: SELECT FEATURES YOU NEED. 

Wk 

NEW MFJ-945 HAS SWR AND DUAL RANGE 
WATTMETER. INKVt LOW Kit PRICE 

|* OFI9 of 

Same >1 MFJ 941R M Mil G pailMfl inlllliu iHfflctl. 

NEW MFJ-944 HAS 6 POSITION ANTENNA 
SWITCH ON FRONT PANEL. 

» AA „ NEW LOWER PRICE 

*69" Pi- U,- Zt 

w »V J eg o Ol 

S*M U MFJ 91TS but Mil SWR/Wlfllfltltf, 

NEW MFJ-943 MATCHES ALMOST ANYTHING 

FROM 18 THRU 30 MHz, 

M:vt lowlk i-Kict 

j *59" ^|f o ol 

Same n MFJ 94 IB. Mu 1 -- W 

SWnWattmtlw. intnuu iwrich. mounting brack el 7 j2a 6 in. 

ULTRA COMPACT 200 WATT VERSA TUNERS FOR 

1 ALL YOUR NEEDS. 
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a second look 


by Jim Fisk 


If you're active on the high-frequency amateur bands, you have probably formed your own idea of 
what it would be like to operate from a foreign country. You don't need many DX entries in your log¬ 
book before you begin to see some trends: power input, types of equipment that are preferred in 
various places, and the antennas that are the most popular. Have you ever wondered how those 
same DX operators visualize American radio amateurs? 

Writing in a recent issue of Break-In, the official journal of the New Zealand Association of Radio 
Transmitters, Harry Bourne, ZLIOI, provided some of the answers. While making contacts with 
more than 2500 amateurs in all callsign districts of the United States and Canada on 15 and 20 
meters, Harry collected a good deal of interesting data on transmitter input power and antennas. He 
found, for example, that 13 per cent of the stations used less than 100 watts, 59 per cent used be¬ 
tween 100 and 500 watts, and 28 per cent of the operators used more than 500 watts; he also found 
that the average power input on the 14-MHz band is higher than on 21 MHz. 

In the antenna department, ZL1 Ol's survey showed that 48 per cent of the American amateurs use 
Yagi beams at heights of 30 to 80 feet (10-25 meters), 21 per cent use verticals (either ground 
mounted or as elevated ground planes), 13 per cent run quads, often at rather low heights above 
ground, and 13 per cent depend on half-wave dipoles. The remaining 5 per cent use a variety of 
antenna types including Zepps, delta loops, vee beams, rhombics and indoor antennas. 

ZLIOI's logbook reveals further interesting results; signal reports, for example, confirm that anten¬ 
nas have a far greater effect on signal strength than transmitter input power — and it is much more 
effective to improve the antenna than it is to increase power. This will come as no surprise to serious 
DXers, but it's reassuring to have it confirmed by a DX station. And the excellent propagation condi¬ 
tions we've been experiencing for the past few months have made it possible for amateurs to achieve 
good DX results with low input powers, especially if they have a good antenna system. One after¬ 
noon not too long ago I hooked up with a G3 who was running 150 milliwatts input on CW; he re¬ 
duced power to 35 mW and we easily exchanged signal reports on ssb. That's roughly 100,000 miles 
per watt! And just recently I worked 7X2BK on 28 MHz using 200 mW and a 3-element beam. 

When propagation conditions are good and the high-frequency bands are as hot as they have been 
so far this year, directional antennas are not so important for increasing signal strength as they are 
for reducing interference from directions other than that of the desired station. With a power input of 
200 watts, excellent DX results can be obtained with simple vertical or dipole antennas, or single 
quad or delta loops. If you're unable or unwilling to install a larger or more sophisticated antenna 
system, you may not be able to crack that big DX pileup on your first call, but with good operating 
techniques and patience you'll be able to work any station in the world on CW. On phone it's more 
difficult, but only because the competition is tougher and the interference is horrendous! 

If you want to improve your station performance, the message is clear: spend your budget on your 
antenna system, not a linear amplifier, and remember that includes not only the antenna, but the 
ground system and the transmission line. If you're using inexpensive coaxial line, or cable that's 
several years old, you may be surprised to find that you can greatly increase your effective radiated 
power by simply installing RG-213/U or other high-quality coax. 

If your budget won't allow a new antenna, try to increase the height of the one you already have; 
you may be able to double your signal strength by raising your antenna above nearby objects. And if 
your antenna is ground mounted, increase the number of radials; aluminum electric-fence wire is 
ideal and costs about a penny a foot. Unless you're already using a Yagi on a 100-foot (30-meter) 
tower, dollars invested in your antenna system will give you more bang for the buck than dollars 
spent in any other part of your ham station. Keep that in mind as you get your station ready for the 
coming DX season. Nearly all the propagation forecasters agree that band conditions this fall and 
winter will be better than they have been in twenty years — and conditions may not be as good for 
another twenty! 

Jim Fisk, W1HR 
editor-in-chief 
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The Mobile Marvel Is Back 


“Bring back the MS .,, Bring back the MS/ the call was 
heard and answered. Back by popular demand, and still 
the economy champ, the 1C-22$ is again available from 
your local Authorized Dealer. 


Still an excellent performer in the receiver category, the 
JC-MS is back with its outstanding balance between 
sensitivity and !M0, which provides clear, intelligible re¬ 
ception in the modem high-noise environment. 


Returning as the same “good ol' radio" bought and 
loved by thousands, the Mobile Marvel is still the friend 
of the home-brew modifiers. Its so easy to work with, 
that more user-oriented mods have been made to the 
IOMS than to any other ICOM. The synthesizer fre¬ 
quency is controlled by a diode matnx, which is pro¬ 
grammed to suit the user's needs and desired channel 
arrangement For the new repeater sub-band folks, 
there is a complete set of step-by-step instructions on 
how to operate down there (15Khz steps). 


For spare pans that are unavailable from your local dealer, phone 
(COM West, Inc., (906J 747-0020. or (COM Ustjnc. 500) 52?«?425 
(orders onty), Texas Residents call 620-2780 


H- VMF UHF AMATEUR AN{) MARINE' COMMUNICATION EGUIPMF N T 

d 

D 


ICOM 


ICOM WEST, INC 

Suite 3 

13256 Norlhfup Way 
Bellevue Wi^h +8Q05 
i2Q6i 74 7 9020 


ICOM EAST. INC 

Suite 307 

3331 Tower wood Drive 
□alias Texas 75234 
i2T.li 620 2780 


(COM CANADA 

7087 Victoria Drive 
Vancouver B C V5P 3V9 
Canada 
1604 1 32M S33 


And now the pnee. Since the K-MS was introduced, 
prices on everything have gone up, up, and away. But 
the amazing MS returns bearing the same pnee that tt 
was introduced with years ago! 

Economy, versatility, performance and value are all back 
with the 1C-MS, the Mobile Marvel. 

(Availability may be limited m the Coastal West) 


All ICOM rbdloi ijgrikfltamly exceed ftC rtguUitani linings tpun&ut tmiiiiam. 
Sptckflctllont iubject to ch4n?( without notice. 



i lOToirrtiu fAis IIs.r 











































comments 


propagation predictions 

Dear HR: 

I have been advised that orders for 
the government publications on Iono¬ 
spheric Predictions cited on page 30 
of my article in the April issue of ham 
radio are no longer available from the 
Superintendent of Documents. I 
scouted around and, courtesy 
W90WZ, discovered that photo¬ 
copies can be obtained from National 
Technical Information Service, Post 
Office Box 1553, Springfield, Virginia 
22151. Here are ordering information 
and prices: 


been able to increase the signal-to- 
noise of a studio-transmitter link 
(STL) receiver by just short of 3 dB 
and unmask a VCXO's actual distor¬ 
tion of less than 0.2 per centbysimply 
by-passing pin 5 of the 723 with a 10 
pf capacitor and placing a 47-kilohm 
resistor between pins 5 and 6. Motor¬ 
ola indicates this addition in one of 
their application notes; however, its 
importance is not stressed, nor fol¬ 
lowed on in other application notes. 

I have experienced no such prob¬ 
lems with WIHR's suggested Fair- 
child device, the 78MG. I understand 
the 78MG regulators are not internally 
zener regulated. This should be con¬ 
sidered by those who are looking 
toward the ultimate in noise figures, 
distortion, and SNR. 

Dave Clingerman, W60AL 
RF Project Engineer 
Moseley Associates, Inc. 


Volume 1 COM-73-50654 
"General Instructions" 

$ 3.00 

Volume II COM-73-50655 
"Sunspot Number - 12" 

$11.75 

Volume III COM-74-50041 
"Sunspot Number = 110" 

$11.75 

Volume IV COM-74-50042 
"Sunspot Number = 160" 

$11.75 


Henry G. Elwell, Jr., N4UH 
Cleveland, North Carolina 

voltage-regulator noise 

Dear HR: 

I very much enjoyed WIHR's arti¬ 
cle on Gunnplexers in the January 
issue. 

However, I would like to bring 
something to your readers' attention 
in reference to the suggested 723 
voltage regulator. This regulator 
employs internal zener regulation, 
and zeners being inherently noisy, 
can contribute to system signal-to- 
noise ratio (SNR) degradation. I have 


Dear HR: 

Over the past few years, I have 
monitored the 160-190 kHz band lis¬ 
tening for the large number of sta¬ 
tions that are supposed to be running 
beacons and scheduled transmis¬ 
sions. Since I have never positively 
identified any of these signals, it 
appears that either the wrong fre¬ 
quency was being monitored or the 
signal was too far down into the 
noise. 

A discussion with N6GN concern¬ 
ing this problem resulted in the idea 
of using the sixth subharmonic of a 
one megahertz crystal as a standard 
operating frequency. The resulting 
166.666...kHz signal would be very 
exact since the 5th, 10th, or 15th har¬ 
monic of the 1 MHz crystal could be 
set to be "zero beat" with one of the 
WWV signals. 



I would be very happy to schedule 
anyone in the San Francisco area on 
166.666 kHz. 

Dick Bingham, N6HZ 
4880 Burnside Rd. 

Sebastopol, California 95472 

anodize dyes 

Dear HR: 

The article on anodizing in the Jan¬ 
uary, 1979, issue of ham radio men¬ 
tions several sources of dyes which 
can be used, including "drugstore" 
fabric dyes. The trade name dyes, 
PIT are typical of this group, are low 
cost, and have the reputation of 
being repeatable. These dyes are 
used warm, 50-60°C; the dyed sur¬ 
face is then sealed by boiling. 

Bob Haviland, W4MB 
Daytona Beach, Florida 

note of 

acknowledgment 

The April, 1979, issue contained an 
article entitled "The Jammer Prob¬ 
lem: Some Interesting Solutions," 
page 56. This article was adapted 
from "A Contribution to the Mathe¬ 
matical Theory of Big Game Hunt¬ 
ing," by H. Petard, Princeton, New 
Jersey, which originally appeared in 
American Mathematical Monthly 
(1938). The article has since been re¬ 
printed in A Random Walk in Science 
(1973), compiled by R. L. Weber and 
edited by E. Mendoza. 

We thought that Petard's article on 
big game hunting would make an in¬ 
teresting basis for an adaptation 
geared to the very real problem of in¬ 
tentional interference in the Amateur 
bands. Thanks to Jim Kirkpatrick, 
WB7BUP, for the background infor¬ 
mation on the original piece. Editor 
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Tech 

Ialk- 


AT-120 
and AT-180 

Antenna Tuners recommended 
for TS-120S and TS-180S 
All Solid-State HF Transceivers. 


r 1 



AT-120 



AT-180 


Why is the use of an antenna Inner so much mure important with the 
TS-120S and TS-1B0S at! solid slate HF ups than with transceivers 
having tube type final amplifiers? 

lube-type Tina! amplifiers generally handle a breeder range ol toad 
impedance than a transistor final However. RF power into the antenna 
system wdl decrease with an increasing impedance mismatch and 
tube life may even be shortened d the mismatch is extreme transistor 
fmal amplifiers, on the other hand, require a 50-ohm nonieactive load 
tor efficient power transfer and are not very tolerant of high SWR 
therefore, protection circuits are used in the FS-120S and TS 180$ to 
reduce HF power output significantly under high-SWR conditions, thus 
preventing damage !u Ihe solid-state devices 

In the TS-I20S. an SWR detection circuit detects retlected-wave 
voltage, which is then amplified and applied to the ALC orcuil as a 
protective voltage to control power output Ihus. as SWH increases, 
RF pnwei output decreases ccnimuously 

In the T5-18DS. the final amplifier functions normally up to an SWR 
of 3:1, at which point the protection circuit drops RF power output 
significantly 

Using an antenna tuner such as the AT-120 to match the tS- 120S 
nr Ihe AT-ISO In match the IS 1BDS will lower the reflected power at 
the transceiver to avoid detection by the protection circuit, thus en 
ablmg Ihe transceivers to produce full RF power output and even with 
ngs which have tube hnal amphliers. we recommend an antenna tuner 
(such as the AT-2U0 to match the IS 520 nr FS-B20 Series) fur uph 
mum coupling to antennas with high SWRs 

A major advantage nf using an all solid slate rig such as the TS 120$ 
or TS 180$ is Ihe eiimmalinn at final amplifier Inning and loading. II s 
greal to be able to switch hands, dial tip any frequency, and transmit 
immediately, especially when operating mobile oi in a contest or 
chasing DX Isn't Ibis advantage losl il an anierma loner has to be used^ 

We recommend using an antenna Thai has a low SWR (below 151) 
and that presents a proper impedance match (50 ohms) to the trans¬ 
ceiver Then the lull advantages cF using an all solid-state ny can be 
realized Furthermore the antenna will he more eflicienl and power 
will nol be reflected back to an antenna tuner 

However many antennas are not broad enough tc cover an entire 
band and may have an SWR below 1 5 1 in |ust a portion of the hand 
Ihe antenna may he cut lor resonance in the middled! Ihe portion of Ihe 
band that is mostly used When operating outside this portion, where 
SWR exceeds 151 ihe antenna tuner should be switched in 


fheretore, with a well designed anlenna. the antenna tuner may he 
switched ouI tor rnusl operating, and Ihe lull advantage of using a no 
tune all solid-state rig may he realized Rut lor those occasions when 
operating m ihe hand portions where ihe antenna is not resonant and 
reactance incteases or when, lor some leason the antenna develops 
a high SWR or a poorly matched antenna is used, the antenna tuner 
should he switched m to obtain lull RF power nutpul 

During those occasions when Ihe anlenna tuner is needed with an 
all solid state ng. it would probably he advantageous with a tube-type 
ng also for optimum power transfer to (he anlenna system With afube- 
lype final plale tuning and loading adjustments would be required in 
addition lo adjusting the antenna tuner With an all solid state trans¬ 
ceiver. only the antenna toner would need adjusting during those DC 
casinos when it is required 

Whal are the primary features hI the AM7Q and IT-180 antenna timers? 

The AT 120 antenna tuner is very compact (only 6 inches wide 
2 3/8 inches high and 6-1/4 inches deep) - perfectly mobile moulding 
with the mounting bracket provided and operates on HO through 10 
jneiers II consists ot an antenna coupler and an SWR meter {which 
can be illuminated) Although much smaller it complements the ap¬ 
pearance of the TS-12Q5 

Ihe bandswitch has a "THROUGH position lor swdchirig the AT-T2D 
out nF the circuit Input impedance (to the transceiver) is 50 ohms and 
output impedance (to the antenna system) covers 20 to 300 ohms 
unbalanced It handles 150 watts (120 walls on HO meters) The SWR 
meter measures from 1 01 to 10 0 1 

Ihe AF 180 antenna luner matches the T3-18QS (same height) and 
consists of a through line wall and SWR melei antenna selector 
switch and of course an antenna coupler 

IE operates on 160 through 10 meters with a 50-ohm inpul imped¬ 
ance and an outpul impedance ol 101c 500 ohms (10 to 400 ohms on 
150 meters) unbalanced Switches allow up lo 20 or 200 watts cl for¬ 
ward oi reflected power to he measured (II is nut intended loi use ai 
the oulpul ol a linear amplifier) UHF-type connectors are provided For 
the input, two anlenna outputs, and a dummy load and a slandolf 
connector is provided fur a wire feedline 

With both tuners, the R fUNf (lor resistance component) and 
X TUIMF (loi reactance component controls are adjusted alternately 
with a CW earner applied until minimum SWR >u reflected power is 
obtained 



























UNUSUAL PROPAGA T ION EFFECTS should result in September when an Atlas-Centaur rocket 
is launched from the Kennedy Space Flight Center in Florida. The exhaust gases from the 
giant rocket are expected to burn a large hole In the ionosphere's F region, and a group 
of Amateur Radio experimenters are planning to observe the effects on propagation dur¬ 
ing, and for several hours following, the launch some time in September. 

The Resulting Hole in the ionosphere could be as large as 500 km across, startLng 
from the north Florida coast and extending eastward along the launch trajectory. The 
paths from Puerto Rico, the Virgin Islands and the rest of the northern West Indies to 
the U.S* East Coast and Bermuda offer the best chances for HF observations. 

For Specific Details concerning participation in the experiments, which are attract¬ 
ing muen scientiFic interest, contact WUR or WIBZT. A special certificate will be is¬ 
sued to all contributing participants. 

FIRST 432-MHz HAWAII to mainland U.S. contact was made in July when KH6HME worked 
WB6 WTt on ssb. Three more stations, W6YDF, WB6ESQ, and WH6WLR. also made the grade, 
with signals generally above the noise level. 

FIRST WAS ON 432 MHz has just been achieved by W0YZS, with a Wyoming contact with 
WA7Dft~Z~ Mike, who’s been working toward this moment for 10 years, caught most of his 
recent states via moonbounce. Congratulations on an outstanding achievement! 

A 6-METER HAWAII TO EAST COAST opening in Late June provided many 50-MHz enthusiasts, 
particularly those in New England, with their first KH6 contacts; during the opening 
KH6IAA worked a large number of Is, 2s, 3s, and 4s. Openings in July put KG4HC r KV4FZ, 
and KP4Q into a number of U.S. logbooks, and in early July JE2NQC worked VE7XF and heard 
several W6 and W7 calls. 

A British Isles 6-Meter Beacon has been proposed by the Radio Society of Great Britain. 
It’s to be located on the island of Angesea, off the northwest coast of Wales, and there's 
hope to have it operational by year's end. 

A CALIFORNIA COURT DECISION against a CB operator has established a precedent that 
could work against Amateurs as well, and serves as a warning to carefully examine all re¬ 
strictions before renting or buying a new home if you plan antennas. San Diego CB oper¬ 
ator Jerry Lee Dunn was sued by a neighbor for violating the convenants, conditions, and 
restrictions (OCRs) of their subdivision* which absolutely prohibited outside antennas 
for any purpose. Dunn fought the suit on the grounds that the CCRs violated his First 
Amendment rights to free speech and was thus unenforceable. 

In Its Decision Upholding the antenna prohibition, the Court of Appeals, Fourth Dis- 
trict of California, founcT that Dunn's right to speak on the air was not itself restrict¬ 
ed, and also required that he pay the other side's legal fees. 

i 

AMSAT HAS RECEIVED APPROVAL of the donation of the rocket motor that will boost the 
first Phase ifl spacecraft into a higher eliptical orbit. The launch date for Phase 
III-A still stands at March 5, 1980, with spacecraft delivery required by December 3rd 
in France for tests at the European Space Agency facilities. The general beacon will be 
on 145.810 MHz, plus or minus 2 kHz; the engineering beacon will be on 145.990 MHz, plus 
or minus 2 kHz, 

AMSAT Reports That OSCAR 7 is available for use regardless of mode. It's been hard 
to keep it In scheduled mo^es, so which one you use it in* A or 8, will depend on which 
mode it's jumped to when you find it. Wednesdays, of course, are still reserved for 
experiment days. 

HIGH LEVELS QF RF RADIATION have been detected by the FCC In its test of some popu- 
lar personal computers. Tests of computers manufactured by Atari* Apple, Commodore, 

Heath, Southwest Technical* and Radio Shack have reportedly shown that, in most cases, 
rf radiation levels far exceed allowable Class 1 TV limits. 

Wit h The Popularity of home computers sharply on the rise, the FCC plans to use the 
data it's collected to set up new rules governing all computers that could be used in the 
home. It will probably be several months before the FCC decides what action to take and 
files a notice of proposed rule-making* 

EXPERTISE ON BIOLOGICAL EFFECTS OF RF is being sought by ARRL for a new ad hoc cqtti- 
mittee which will help prepare League comments on the FCC Notice of Inquiry (Docket 
79-144, August Presstop)* and later provide on-going advice in this increasingly sensi¬ 
tive area. Qualified amateurs interested in serving on this important committee should 
contact ARRL president Harry Dannals, W2HD. 

WZPV's YAGI ANTENNA SERIES, originally slated to begin in this issue of ham radio * 
has been slightly delayed. Look for the first section in the December issue; it is 
well worth waiting for. 
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New OMNI/SERIES B 

Filters The Crowd 


The new QMNI/SERJES B makes today's bands 
seem less crowded. By offering a new i-f selection 
that provides up to 16 poles of filtering for superior 
selectivity. And a new Notch Filter to remove 
QRM. No other amateur tiansceiver we know of 
Giii-performs it, 

NEW I F RESPONSE SELECTION. OMNI comes 
equipped'with an excellent 8 pole 2.4 kHz crystal 
ladder I f filler which is highly satisfactory in normal 
conditions Bui when the going gels rough, the new 
OMNI/SERIES R, with optional filters installed, pro¬ 
vides two additional special purpose i f responses 
The J .8 kHz crystal ladder filler transforms an 
unreadable 5SB signal in heavy QRM into one thal 
gets the message through The 0 5 kHz 8 pole filter 
provides extremely steep and deep skirts to the CW 
pass band window which effectively blocks out even 
the very strong adjacent signals 
Both of these filters can be front panel switched In 
series with Ihe standard filter to provide up to 16 poles 
of filtenng ioi near-ultimate selectivity In addition the 
standard CW active audio filters have three 
bandwidth* (450 300, and ISO I U) to give even 
further attenuation to adjaceni signals in efleei, 
OMNI/SERIKS B has six selectivity curve* three for 
SSB and three for CW. Thafs true slate-oh ihe art 
selectivity 

NEW NOTCH FILTER. A van able frequency notch 
filler in OMNI/SERIES 8 is placed inside the AGC 
loop to eliminate interfering earners and t'W signals 
without affecting received signals Attenuation is more 
than 8 “5" units lover 50 db) for any frequency 
between 0 2 kHz and 3.5 kHz 

OMNI/SERIES B RETAINS ALL THE 
FEATURES THAT MADE IT FAMOUS, 

All solid-state; 160-10 meters plus convertible 10 
Ml b and AUX band positions. Broadband design for 
band changing without luneup, without danger; 
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OMNI SERI I S ft M Kf 5FUNS1 S 
WITH STANDARD AND 
OPTIONAL FILTERS 
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TEN-TEC , INC 

*1 v 1 1 B VI e it. U UhlSMl ))H1 


tsPOHi»,?is Lincoln Chicago, hl som* 


Choice of readouts OMNI A for analog dial or 
OMNI D for digital dial, Built-in VOX and FTT 
facilities. Selectable Break-in, instant or delayed 
receiver muting, Dual-Range Receiver Offset Tun¬ 
ing, ih kHz or ? 0 5 kHz, Wide Overload 
Capabilities, dynamic range typically exceeds 90 dB 
and a PIN diode switched 18 dB attenuator is also 
included; Phnne Patch Interface- Jacks; Adjustable 
ALC; Adjustable Sidetone; Exceptional Sensitivity; 
200 Watts input to final with full warranty on final 
transistors for first year; pro-rata for 5 years, 100% 
Duty Cycle for R l IY. 88TV or sustained hard usage; 
12 VDC Circuitry for mobile use external supplies 
for 117/220 VAC operation: Front Fund Micro¬ 
phone and Key Jacks, Built-in 25 kI tz Calibrator in 
analog dial model, Zero-Beat Switch; "S'VSWR 
Meter; Dual Speakers; 1‘lug-In Circuit Boards. 
Functional Styling, black textured vinyl over 
aluminum "damsheir cast- complementary noun 
fledive warm dark metal front parrel; Complete 
Shielding; Easicelo-use size: 5Vh x 14'-ii'w x 
I4 rt d. Full Options: Model 645 Keyer $85. Model! 
243 Remote VFO $139, Model 252MO matching AC 
power supply $139. Model 248 Noise Blanket $49. 
Model 2 17 500 Hz 8 pole Crystal Ladder CW Filter 
$55; Model 218 1 H kHz 8 pole Crystal ladder SSB 
Filter $55; 

OMNI owners note: Your OMNI can be converted to 
a SERIES B model at the factory for just $5(1 (plus $5 
for packing and shipping! The notch filter replaces 
your presen( squelch control and provision is made 
for the two additional optional fillers, a partial panel 
with new nomendalure is provided Contact us for 
details 

Model 545 Series B OMNI-A $949 

Model 546 Series B OMNLD $1119 

Experience the uncrowded world of OMNI/ 
SERIFS B See your TFN TEC dealer or write for full 
details. 
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Swan Astro 150 Exclusive 
Microprocessor Control 
w/memory gives you over 
100,000 fully synthesized 
frequencies, and more! 


■ VRS — Variable Rate 
Scanning, a dramatic new 
technique for unprecedented 
tuning ease and accuracy 

■ POWER — 235 watts PEP and CW 
on all bands for that DX punch 

• Advanced microcomputer 
technology developed and 
manufactured in the U,S.A> 

• Price? See your authorized SWAN 
dealer for a pleasant surprise! 
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VQDl 


MlC CSAIh 


For accurate 100 Hz 
steps or fixed rate scan 
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Dual Meter 

Reads PEP 
output in watts 
and receive 
S" units. 


I 

Full I 
Break-in 

CW 

{or semi, 

switch 

selected} 


Wide Frequency 
Coverage 

10M —28.0-30.0 MHz 
15M — 20.8-23.0 MHz 
20M— 13.8-16.0 MHz 
40M — 6.0-8.3 MHz 
80M — 3.0-4.5 MHz 
160M — 1.8-2.4 MHz* 
*in lieu of TOM band 
on Model Astro 151 


Mike Tunina 


rbU-b m 

Power Supply 
with Speaker 


ASTHO150 

Transceiver 


THE MOST ADVANCED HF SSB TRANSCEIVER AVAILABLE. ^ 

S ofiS„SWAN ASTR0150 


305 Airport Road I Oceanside, CA 92054 ; 714-757-7525 

























































Discover the unrivaled 

ASTRO 102BX 
with Dual PTO's 

Plus IF Passband Tuning/Full Band Coverage, Speech 
Processing, 235 Watts PEP All Bands and Much More. 


4-Funcfiort Meter 
reads M S M units in recede 
and selects forward power, 
rellected power, or ALC in 
transmit. 


Visual Display of 
Passband Tuning 

A series of 8 LED's indicate 
the equivalent band width 
and position of the 
passband from 0.6 to 2 7 
KHz as the passband 
tuning knob is rotated 


300Hz Crystal CW Filter 

Cascaded with the passband 
filters and tunable through 
the passband Combined 
with notch ttiter yields 
unrivaled CW performance 


Full or Semi CW 
Break-in 

A must for the avid 
CW operator! 


2 Position CW 
Wave Shaping 

Your choice of soft 
or hard CW rise and 
decay time! 



CYi UlC 


Astro 

002 BX 


All Solid 


Quality 

American 

Construction 


All Band Coverage using 
PLL and Synthesizer for 
Band Selection 

Full coverage of 160 meters 
through all of tO meters in 9 
ranges diode matrix 
programmed for now — or 
for the future! 


Dual FT O s 

Two independent high 
stability PTO's provide true 
split band operation The 
digital counter reads the 
PTO selected, or in split 
band reads the PTO used 
for receive, then switches 
to the transmit frequency 
selected when the mlc is 
keyed. 


Tunable Notch Fitter 

Provides the ability to 
'notch out GRM When 
used in conjunction with the 
passband tuning, provides 
the ultimate in removing 
interference 


Passband Tuning with 16 
Pole Filters 

Two 6-pole crystal filters in 
cascade provides a 1 4:1 
shape factor at -lOGdSl 
The ultimate m selectivity. 


Variable 
AGC Decay 

Continuously 
variable 
to suit your 
preference. 


The ASTRO 102SX with it’s companion 
PSU-6 Power Supply, 1500Z Linear Amplifier 
and ST-2A Antenna Tuner provides a 
matched and highly efficient 1500 wati 
PEP or 1000 watt CW complete station to 
be complemented by a great Swan 
antenna 


r ^ m /A ELECTRONICS 

AmaifiO* ahr*t Cwfri. C(^fK**iwi tpr+fr & comp#™** 

305 Airport Road / Oceanside, CA 92054 714 757 7525 










































split-band 

speech processor 


Design and construction 
details of a split-band 
audio speech processor 
that features up to 
15 dB of clipping 
and low distortion 

Speech processing, especially for SSB, can be a 
relatively inexpensive means of improving the effec¬ 
tive ''talk power" of a voice modulated transmitter. 
Much has been written about various devices and 
methods that can be used to gain this increase in 
effective talk power. The devices used have ranged 
from simple audio compressors to rf envelope clip¬ 
per-filters, All of these devices attempt to reduce the 
peak-to-average ratio of the speech or rf waveforms, 
thereby overcoming the peak power limitations of 
the transmitter. Generally, the degree of improve¬ 
ment is proportional to the complexity of the proc¬ 
essing method; the simpler circuits offer minimal 
improvement while the more complex effect sub¬ 
stantial improvement. 


I This article will not attempt to present all the 
theory involved in speech processing; however, the 
interested reader is referred to excellent articles by 
Fisk, T2 Kirkwood, 3 Moxon,* 1 and Schreuer 5 for more 
detailed overviews of the subject. 

Until recently, rf envelope clipping has generally 
been accepted as the most effective SSB processing 
method. Distortion products are small, generally 
consisting only of intermodulation products. The pri¬ 
mary disadvantage of rf processing is the circuit 
complexity involved, and the necessity of modifying 
the associated transmitter. When modifying the 
transmitter is out of the question, a processor using 
the audio-SSBaudio (Comdel) approach can be 
used. In this method, an SSB signal is generated, 
peak limited (clipped), filtered, and then demodu¬ 
lated back to an audio signal which then modulates 
the transmitter. 

My initial efforts were directed toward designing 
and building a unit of this type, A breadboard model 
was constructed and evaluated under laboratory 
conditions. Performance was very good, and distor¬ 
tion was held to under 10 per cent at 20 dB of clip 
ping. The circuit was, however, excessively com 
plex, it required an audio preamplifier, two balanced 
modulators, an oscillator, a clipper, an rf amplifier, 
and an expensive mechanical or crystal filter. 

By Wes Stewart, N7WS, 1801 East Canada 
Street, Tucson, Arizona 85706 
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At this point, Jim Metzger, W7TKR, suggested 
that I try the split-band approach. He had done some 
work with the process with considerable success and 
Fisk 2 had written in glowing terms about a similar 
unit available commercially from Maximilian Associ¬ 
ates. This was inducement enough to build a bread¬ 
board model for evaluation. 

basic circuit 

Fig. 1 is a simplified block diagram of the split 
band clipper. The input signal is applied to an agc- 
controlled preamplifier which then drives the first set 
of bandpass filters (BPFs). The filters split the audio 
spectrum into four narrow bands which are then 
^clipped and directed into the second set of BPFs, 
where the harmonics generated by the clipping proc¬ 
ess are filtered off. These filtered signals then go to 
the combiner stage where they are reassembled into 
the desired output. 

Input amplifier. The design of the input amplifier is 
not particularly critical. The gain required will depend 
on the output amplitude of the source, the gain (if 
any) of the BPFs, and the limiting threshold of the 
clipper stages. If a very low output microphone is 
used, low noise may be of some importance. If, as in 
my case, active bandpass filters are used, the amplifi¬ 
er will also have to exhibit low output impedance. 
Automatic gain control is also desirable, as it helps 
maintain a high average clipping level, which in turn 
insures maximum talk power improvement. 

Bandpass filters. As pointed out by Fisk, the opti¬ 
mum design for BPFs is a compromise between sev¬ 
eral conflicting requirements. Overshoot or ringing 
due to the near squarewave input from the clipper 
must be minimized, skirt selectivity should be good, 
and phase shift through the passband must be 
smooth and predictable. The latter point becomes 
important when the design of the combiner is consid¬ 
ered, as will be seen later. Other very important fac¬ 
tors to be considered are circuit complexity and 
reproducibility. 

After pondering all of the above points, I decided 
on a two-pole Butterworth active filter. The Butter- 



fig. 1. Block diagram of a split-band audio speech processor. 



fig. 2. Comparison of "hard” vs "soft" limiting. Soft limiting 
is undesirable because of the uncertainty of the threshold 
point, making it hard to maintain constant output from the 
processor. 

worth is not optimum when considering only impulse 
response and phase shift; however, when used in a 
low-Q configuration, it is a good compromise 
between filters with these attributes and those pos¬ 
sessing superior skirt selectivity. 

The final circuit is configured as a multiple-feed¬ 
back type. 6 These filters are relatively insensitive to 
component variations, allowing the use of 5 per cent 
tolerance components and inexpensive operational 
amplifiers. Detailed design data for the selection of 
center frequency, gain, and will be given later. 

Peak clipper. The clipper may seem to be one of 
the least critical parts of the circuit, but, in fact, its 
requirements are quite stringent. One of the most 
important factors in the performance of the clipper is 
that of clipping symmetry. Perfect symmetry insures 
that only odd harmonics are generated; second-order 
products would be too much for the two-pole filters 
to handle. An important point is that the only place 
clipping should occur is in the clipper. Clipping or 
limiting elsewhere in the circuit cannot be easily con¬ 
trolled and must be avoided. This may seem easy to 
do, but if the clipping threshold is too high, limiting 
may occur in a preceding stage when large amounts 
of clipping are in use. For example, if a clipping 
threshold of one volt is used and 20 dB of peak clip¬ 
ping is desired, the preceding stage must be able to 
have an output voltage swing of 20 volts peak-to- 
peak. If this stage is running off a single 12-volt pow¬ 
er supply, this will of course be impossible. 

Another important aspect is that of how “hard" 
the limiting is. Many of the circuits initially examined, 
which included limiting differential amplifiers, shunt- 
diode clippers, and operational amplifiers with shunt 
diode feedback, had rather “soft" limiting character¬ 
istics. That is, the threshold was ill-defined and the 
slope of the transfer function continued to change 
over a wide range of input levels. Fig. 2 graphically 
shows the difference between hard and soft limiting. 
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fig 3, Circuit diagram Of the amplitude limiter (clipped used 
in the final design. With the resistor values shown, the out¬ 
put will be limited to approximately 300 mV p p 


Soft limiting is undesirable because it makes it diffi¬ 
cult to maintain a constant peak output level* 

The circuit finally selected for this application, as 
best satisfying the above requirements as well as 
using a minimum of parts, is shown in fig. 3* This wilt 
be recognized as a variation of the old series auto¬ 
matic noise limiter used in receivers* By suitable 
selection of resistor values and bias voltage, the clip¬ 
ping threshold may be adjusted over a wide range. 

The performance of this circuit is demonstrated in 
fig. 4. This is a multiple-exposure oscilloscope pho 
tograph taken of the output of the clipper The inner, 
near sinusoidal, trace was obtained by increasing the 
input signal until a 3 dB increase caused only a 2 dB 
change in output. This point was defined as the clip¬ 
ping threshold. The middle trace represents a further 
input increase of 4 dB, and the outermost trace was 
obtained with a total input overdrive of 15 dB. The 
photograph shows the nearly flat peak output and 
the exceptional symmetry, A further test of sym 
mefry was made by examining the frequency spec¬ 
trum of the clipper output with a Hewlett-Packard 
302A wave analyzer. With 15 dB of dipping, the sec¬ 
ond harmonic remained more than 40 dB below the 
fundamental output. 


The SL1626 is used as recommended by the data 
sheet, except for the addition of R6 and CIO, which 
are necessary to suppress a high-frequency oscilla¬ 
tion, R4 lowers the sensitivity about 20 dB and may 
be unnecessary in some applications. Front panel 
adjustment of the clipping level is possible via R7. 

Amplifier U2A, one section of an LM324, develops 
a small amount of additional gain and serves as a 
low-impedance source to the following BPFs. The 
resistors used on the outputs of all the LM324s are 
necessary to eliminate cross-over distortion, 7 

All of the bandpass filters are operated at the same 
gain and Q) only the center frequency (/„) differs 
from channel to channel* For simplicity, all capaci¬ 
tors are of the same value; the center frequency is 
adjusted by choice of resistor values. Using the given 
values, the overall frequency response will be approx¬ 
imately 350 to 3000 Hz at 6 dB, with no greater 
than 3 dB of passband ripple, If other cutoff frequen 
cies are desired, appendix 1 gives the equations 
necessary to calculate new values of f 0 and Q_. 
Appendix 2 gives the equations for calculating the 
parts values for the individual filters. 

The clipping stages, as described earlier, use a pair 
of forward-biased diodes. With the bias resistor 
values shown, the clipped output will limit at about 
300 mV p-p, The shunt-bias resistor values are kept 
low enough to insure that the input impedances of 
the second BPFs remain fairly constant even when 
the clipping diodes turn off, 

The second set of BPFs are identical to the first. 
Their outputs are combined in another section of an 
LM324, which delivers the system output through a 
resistive divider. By adjusting the resistor values, the 
output amplitude can be set approximately the same 
as that of the microphone, allowing the clipper to be 


Combiner, The combiner has the job of taking the 
four BPF outputs and putting them back together 
again while maintaining their original phase relation 
ships. Improper phasing will result in excessive pass- 
band ripple being generated. As described by Fisk, 
the Maximilian unit incorporates phase shift net¬ 
works before the combiner to compensate for the 
phase shifts through the BPFs. As will be shown 
later, these networks can be eliminated by the judi¬ 
cious selection of filter characteristics and the use of 
a simple summing and differencing amplifier. 

circuit description 

Fig* 5 is the complete schematic of the system. 
The input is applied to Ql, an fet source follower, 
used to match high impedance microphones. The 
follower output drives U1, a Plessey SL1626 gain 
controlled amplifier. This 1C maintains a nearly con¬ 
stant output of slightly less than 100 mV RMS over an 
input range of 1 to 100 mV, 


fig. 4, Performance of the clipper stage shown in fig, 3. The 
sinusoidal trace was made at the threshold point ft dB clip¬ 
ping)!. The middle trace shows 5 dB of clipping, and the 
outer trace was made with IS dB of clipping. The vertical 
sensitivity is 50 mV/div. 
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fig. 5. Complete schematic diagram of the split-band audio processor. Q1 is a 2N4392 or equivalent. U2, U3, and U4 are LM324s. 
Cl and C2 are dipped tantalum capacitors (RS 272-1409). C3 is also a dipped tantalum (RS 272-1408). All other polarized capacitors 
are tubular tantalums or electrolytics. The remaining capacitors are ceramics, with the exception of the 1000-pF capacitors, 
which are 5 per cent dipped micas. All resistors are 1/4-watt, 5 per cent, carbon composition. 
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fig, 6, Full-size printed circuit layout for the audio clipper board. 


switched in and out without a gain change in the 
transmitter. Note that the BPF outputs are alternately 
connected to the plus and minus inputs of the com¬ 
biner, The next section will demonstrate why this is 
done. 

Assuming the equations shown in the appendix 
were used to determine the f 0 and Q_ of the individual 
filters, adjacent filters will share a common 3 dB 


frequency. Eq. 1 demonstrates how an input signal 
at this frequency is shifted + 46 degrees in one chan¬ 
nel and - 45 degrees in the other: 

6 = 90-arctan + \f4Q ■*— 1 ] 

" arcwn W~ sj4Q ^ rj ) in 


fig. 7. Component location on the audio clipper board. 
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fig, 3, Full size circuit board layout for the compressor 
board of the split-band processor. 


where 6 is the phase shift in degrees 
f n is the filter center frequency 
/ is the frequency of interest 

After cascading the two filters in each channel, 
this shift will be doubled to ±90 degrees. Clearly, if 
these two signals are vectorially added, their sum will 
be zero because they are of equal amplitude but ISO 
degrees out of phase, A simple solution to this prob 
lem is to invert the phase of one signal. This is effec¬ 
tively what is done by the combiner. 

Solving eq + 1 for other frequencies will yield a 
phase error that increases with distance from the - 3 
dB point. This error is less important, however, 
because the amplitude difference also increases, so 
the larger signal dominates when the summation is 
made, 

construction 

For added versatility, the circuit is constructed on 
two etched circuit boards; the input compressor on 
one, the clipper-filter on another. This allows either 
one to be used alone in other applications. Figs, 6 
and 8 are full-size layouts of the foil sides of the two 

fig. 10. View of the prototype split bend speech processor. 
The circuit boards are mounted using metal spacers end 
machine screws. Room is available for mounting an ac 
power supply; an external supply was used for this model. 




fig. 9. Parts placement diagram for the compressor 
circuit board. 


boards, while figs. 7 and 9 show the component 
placement. These boards have been laid out with 
considerable attention to preventing ground loops. A 
hand-wired board should be built with the same 
attention. 

The prototype shown in fig. 10 was constructed in 
a Radio Shack enclosure (270-253). Sufficient space 
remains for the inclusion of an ac-operated power 
supply. Fig, 11 is a schematic diagram of a suitable 
supply. Liberal use of ferrite beads and bypass capac¬ 
itors on alt leads entering the enclosure eliminates 
any chance of problems with rf interference. 

performance 

As fig. 12 shows, the frequency response is very 
close to what was calculated, despite the use of 5 per 
cent components. By adjusting R7, the clipping level 
can be varied from 0 to 15 dB. Greater amounts of 
dipping can be had by increasing the gain of either 
U2 or the BPFs, or reducing the dipping stage bias to 
lower the clipping threshold. 

Caution should be exercised before deciding on 
greater amounts of clipping, however. This could 
turn out to be too much of a good thing. Increased 
clipping does continue to reduce the peak to average 
ratio, but at the same time distortion increases rapid¬ 
ly. This is shown graphically in fig. 13. As pointed 
out by Moxon, 4 most of the improvement is obtained 
by the first 6 dB, with little to be gained by increased 
amounts. My on-the air tests seem to indicate that 
10 to 12 dB is about optimum with this system. All of 
this is rather subjective, but the whole topic of 
speech intelligibility and recognition is pretty subjec¬ 
tive, so take it for whatever it's worth. 

Total harmonic distortion was measured with an 
HP 331A distortion analyzer at various frequencies 
and clipping levels. The results of these measure¬ 
ments are shown graphically in fig. 13. As the figure 
indicates, distortion begins to rise rapidly as the clip¬ 
ping level approaches 15 dB. 

These measurements were of necessity made with 
single frequency inputs which represent worst-case 
conditions. Because clipping is occurring on every 
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fig. 11. Schematic diagram of an ac power supply suitable 
for use with the processor. The transformer can be a Radio 
Shack 273-1385, the diode bridge a 276-1151, and Cl either 
272-1019 or 272-1032. 

half cycle, harmonic generation is maximum. With 
speech, clipping occurs much more randomly, with 
proportionally less total distortion. 

On-the-air tests have been extremely gratifying. 
Reports have indicated substantial increases in ap¬ 
parent signal strength without noticeable distor¬ 
tion or loss of naturalness as long as the clipping level 
was held around the 10- to 12-dB point. Some loss of 
naturalness seems to occur above this point, but up 
to 15 dB, the sound is still not too objectionable. No 
tests have been run at levels in excess of 15 dB. 

operation 

Operation is very simple. The age amplifier holds 
the clipping level constant, relaxing the operator re¬ 
quirements considerably. Some adjustment of the in¬ 
put sensitivity may be necessary if the microphone 
used has either a very high or very low output. While 
the dynamic range of the compressor will handle a 
higher input, the rise in background noise between 
speech pauses will be annoying to the listener. In this 
case, a series resistor may be added to the input 
which, in combination with R1, forms an attenuator. 
In the case of a very low-output mircophone, in¬ 
creasing the value of R4 will increase the sensi¬ 
tivity. Highest gain occurs with R4 omitted entirely. 

On the output side, changing the value of R54 will 
control the maximum output level. This interacts 
with the audio gain control on the transmitter, so 



100 Hz I kHz IO kHz 

FREQUENCY - Hz 

fig. 12. Measured audio response of the speech processor. 


corrections can be made either place. I tried to pick a 
value that allowed the clipper to be switched in and 
out without having to readjust the microphone gain 
each time. 

Finding the best setting for the microphone gain is 
best done with the aid of an oscilloscope on the 
transmitter output. With the clipping level set to max¬ 
imum, adjust the transmitter gain so the peak output 
just approaches the level achieved with full carrier or 
excitation. If no oscilloscope is available, I find that 
just whistling into the microphone and setting the 
gain to the point that just activates the transmitter 
ALC works out very well. If you are not going to use 
the maximum amount of clipping available, then do 
the adjusting at the clipping level you intend to use. 
Even the best of clippers will not maintain a com¬ 
pletely flat output vs input characteristic. Therefore, 
if you adjust your gain at 15 dB of clipping, then 
reduce it to 10 dB, your peak output will drop a little. 



FREQUENCY-Hz 

fig. 13. Total harmonic distortion vs clipping level. These 
curves were made with single tone inputs. Average distor¬ 
tion with speech input should be lower. 

This effect can be explained as follows: As shown 
in fig. 4, sine waves subjected to 15 dB or so of clip¬ 
ping take on the appearance of pretty good square 
waves. As mathematical analysis can show, a square 
wave is composed of a fundamental frequency and 
all of its odd harmonics. We try to filter out these har¬ 
monics and retain only the fundamental. Unfortu¬ 
nately, the peak amplitude of this fundamental com¬ 
ponent is larger than the peak amplitude of the 

square wave by a factor of ^ , or 2.1 dB. 8 It is this 

factor that causes a continuing increase in output 
despite the use of a “perfect" limiter. 

I want to express my thanks to Jim Metzger, 
W7TKR, for his technical advice, to Frank Baker for 
his circuit-board layout genius, and to Don Scheick 
and Norm Keopfer for their assistance in the prepara¬ 
tion of the circuit boards. Additional thanks go to the 
many others who offered advice and encourage¬ 
ment, to Norma Putney for the typing of the manu¬ 
script, and to my wife, Terry, for the many hours 
spent away from family affairs during this project. 
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appendix 1 

For new passband limits, the values for () and f 0 can be found as 
in the following example: 


R 2 = 


_ 1 _ 

K(2Q- H) 


{2.878* 10 6 (1.84) = 188.8k j 


1. Define the low frequency - 6 dB point, f L (350 Hz) 

2. Define the upper frequency - 6 dB point, f L (3000 Hz) 



2Q 

K 


3. Find the multiplying coefficient, L 

,4 - Ik - 1000 

fL VO 

L = \f8TJ71 - 


- 8.571 
1.711 


4. Find the individual filter cutoff frequencies 


f L = 350 Hz 

Lf t = 599 Hz 

L 2 fi = 1025 Hz 
Uf L = 1753 Hz 
L 4 f L = 3000 Hz 

5. Find the individual center frequencies 

foi = 1(550) (599) = 458 Hz 
fo2 = 1(599) (1025) = 784 Hz 
f 0 ? = 1(1025) (1753) = 1340 Hz 
f 0 4 = 1(1753) (3000) = 2293 Hz 

6. Determine required Q 

q = l°- 

BW 


Qj = 

458 

249 

= 1.839 

(b = 

784 

426 

= 1.840 

Qj = 

1340 

728 

= 1.841 

0.4 = 

2293 

1247 

= 1.839 


Use Q - 1.84 

appendix 2 

The multiple feedback bandpass filter shown below may be 
designed by the following method (example in brackets): 



Choose: C = Cj = C 2 

1C = 1000 pF = 10~ 9 F\ 


Let: H 



\H = ]f 4 = 1.81] 

where A 0 - desired gain 

Q = Qfrom appendix 1 

Calculate: K — 2*j 0 C 

[2**458*10" 9 = 2.878*10' 6 \ 

R ‘ = fife 

f - ——— • - = 188.8k 1 

\ 1.84*2 878*10~<> 


— ------ = 1.28M 

2.878*10" 6 

This completes the calculations; the final step is to select the 
nearest 5 per cent standard resistor values. If, as in the above ex¬ 
ample, A a equals Qf, R } will equal R 2 , which minimizes errors due 
to tolerance variations. 

The following program, written for an HP 25 calculator, will 
speed the design of the BPF: 


HP-25 Program Form 


Title 


Multiple Feedback Bandpass Filter 


Switch to PRGM mode, press 0 I wos 1 , then key in the program. 


j oorukv 

«» 

X 

y 

z 

"■ ■ . 

T 

COMMENTS 

LINE 

CODE 

ENTRY 

00 








01 

31 

t 





enter 

02 

02 

2 






03 

61 

X 






04 

15 73 

8* 






OS 

61 

X 






06 

24 00 

RCL0 






or 

61 

X 





defines K 

oe 

23 06 

ST0 6 






00 

24 05 

RCL 5 






10 

15 03 

K ABS 






11 

24 04 

RCL 4 






12 

71 

T 






13 

23 07 

ST0 7 






14 

24 06 

RCL 6 






15 

61 

X 






16 

15 22 

K 1/X 





defines Rl 

17 

23 01 

STO 1 






16 

24 04 

RCL 4 






10 

02 

2 






20 

61 

X 






21 

24 07 

RCL 7 






22 

41 

— 






23 

24 06 

RCL 6 






24 

61 

X 






25 

15 22 

a l/x 





defines R2 

26 

23 02 

STO 2 






27 

24 04 

RCL 4 






28 

02 

2 






20 

61 

X 






30 

24 06 

RCL 6 






31 

71 

r 





defines Rjt 

32 

23 03 

STO 3 






33 

13 00 

GTO oa 






34 








35 








36 








37 








38 








30 








40 












41 








42 








43 








44 








45 








46 
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47 








48 








40 
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antenna design 
for omnidirectional 

repeater coverage 


The problem 
of good coverage 
with vhf antennas 
on towers with large 
cross-sectional areas 

is resolved 
in this article 

This is the story of how one club obtained uniform 
coverage in all directions with a repeater antenna 
mounted on the side of a very wide tower. Perhaps 
the solution will help others with the typical problems 
of side-mounted antennas. 

the problem 

The difficulty that the Western Illinois Amateur 
Radio Club (WR9AEA) faced was not an unusual 
one on side-mounted repeater antennas. Coverage 
was not uniform in all directions; there were many 
peaks and many nulls. In some directions range was 
disappointingly short. Unless the repeater antenna is 
mounted on top of a structure this situation is typi¬ 
cal, because a side-mounted antenna pattern usually 
has peaks and nulls resulting from the interference, 
reflections, and absorption of the structure. The local 
TV station, unfortunately, wouldn't let us put our 
array on the top of their tower above the TV antenna. 

An interesting aspect of the WR9AEA problem 
was the large cross-sectional area of the TV broad¬ 
cast tower we're using. The triangular shape is 4.8 
meters (15 feet, 10 inches) on each side. Although 
this tower is very wide for a 244-meter (800-foot) 


structure, the problem and solution are relevant to 
both smaller and larger structures. 

solution 

The solution needed was some type of antenna 
array all the way around the supporting structure. 
Minimum coupling to the tower and uniform illumi¬ 
nation of the horizon with good input vswr were re¬ 
quired. A search of Amateur Radio reference ma¬ 
terials yielded no answers. At this point the club 



I NOTES : 

I. 63.5 mm (2-1/2 IN.) OD TUBING AT ALL TRIANGLE CORNERS. 

2. ANTENNA HEIGHT 223 METERS (731 FT) ABOVE GROUND. 

3. OPERATING PARAMETERS: 

FREQUENCY (MHr) WAVELENGTH. CM ON.) 

TRANSMIT •• 147.03 204 (90.3) 

RECEIVE • (4763 203 (79.9) 

4. RMS GAIN: 

2 LAYER O.B 63 
3 LAYER 3.3 4B 

fig. 1. Tangential-fire antenna array using Yagis attached to 
a tower of large cross section. Note that the main lobe of 
each radiator is perpendicular to the tower and that free 
space exists in front of. and to the rear of. each pattern. The 
resultant radiation pattern of each antenna is summed so 
that the overall pattern is essentially omnidirectional. 

By James R. Ruxlow, N9SN, 8 Elmwood 
Drive, Quincy, Illinois 62301 
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president, Tom, W9NJV, approached a local pro¬ 
fessional antenna engineer, Ron, W9NOO. Ron is 
very well respected for his many years of designing 
vhf and uhf broadcast antennas. 

As usual, Ron knew what to do. He suggested a 
"tangential fire arrangement" for mounting anten¬ 
nas on the very large triangular tower. Of course, we 
didn't know what he was talking about; but as if 
often the case with someone who really knows his 
subject, Ron was able to make it simple for us. 

description 

By "tangential" Ron meant that the radiators 
would have their maximum radiation on a tangent, or 
, at right angles, to the tower. This seems a little un¬ 
usual at first, because we normally think in terms of 
an antenna radiating straight out from a tower. But 
here, if you're standing at the center of the tower, 
the maximum energy is pointed off to one side rather 
than straight out. To obtain constant signal ampli¬ 
tude in all directions, one radiator is placed on each 
leg of the tower. Notice from fig. 1 that the main 
lobe of each radiator is prependicular to the tower 
and there is free space in front of, and to the rear of, 
each radiation pattern. The tower structure is off to 
one side of the radiator, so there's a minimum of 
coupling and distortion. 

pattern sum 

To obtain omnidirectional coverage it's necessary 
for the pattern from one radiator to add to the next, 
so that the resulting sum is as close as possible to a 
circle. Fig. 2 illustrates this concept of the addition of 
the patterns. (In this figure the patterns are drawn to 
a very large scale, and the tower triangle to a very 
small scale, to represent the addition that takes 
place in the far field.) 

The ideal individual radiation patterns would have 
a 6 dB beamwidth of 120 degrees. The half voltage 
(-6 dB) intensity of one radiator would then coin¬ 
cide with the half voltage radiation of the next. If 
the components from adjacent radiators are in 
phase, they will then sum to equal the full intensity. 
Figs. 3 and 4 illustrate the development of this con¬ 
cept. Since the cosine function has a value of one- 
half ±60 degrees, the desired pattern shape is re¬ 
ferred to as a cosine pattern.* The repeater antenna 
is vertically polarized, so our concern is the pattern 

* Another variation of this concept is the cos 2 pattern, which was developed 
for vhf antennas on ballistic missiles. The same problem existed: the re¬ 
quirement for omnidirectional coverage with minimum attenuation from 
antennas mounted on the side of a huge mass of metal (the missile). Much 
time and effort went into the development of the cos 2 antenna, which is 
now standard for range safety and telemetry electronics on large rocket 
launch vehicles. Some of the early work on these antennas was done by 
the engineering department of the Convair division of General Dynamics 
for the Atlas missile in the late 1950s. Editor. 



fig. 2. Development of the cosine radiation pattern resulting 
from three antennas fed with the proper phasing system. 
The sum of the patterns approaches a circle. 


in the plane perpendicular to the radiating elements 
(H plane). Other patterns lend themselves to four or 
more radiators around a tower.T 2 

radiators 

Ron told us that the desired cosine-shaped pat¬ 
tern is approximated by the typical short Yagi an¬ 
tenna. We decided to use on each leg of the tower a 
five-element Yagi manufactured locally. This beam 



fig. 3. Ideal cosine pattern of three antennas fed in phase. 
The cosine of the angle. 0, lies between -90 and +90 
degrees. 
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has standard dimensions with about 9 dB gain. It is 
very well constructed to take the rigors of being 
mounted 163 meters (535 feet) in the air. This was an 
important consideration, because nobody was in¬ 
terested in climbing up there — or paying a profes¬ 
sional to go up there — in windy, cold weather to 
tighten a bunch of flapping aluminum. 

spacing between radiators 

For the amplitudes of the patterns of the radiators 
to add, it's necessary for the phasing and spacing to 
be correct. In our case, each Vagi was fed in phase 



fig. 4. The development of the cosine pattern of n antennas 
fed in phase. This data is from a pattern recorder used dor 
mg tests of the WR9AEA two-meter system. 



Aruennamountlng hardware consists of stainless steel and 
heavy gauge aluminum. 


some of us to get this through our thick heads, but 
the single stack or "bay" of three radiators around 
the tower yields to gain equal to that of a reference 
dipole. 

Ron pointed out that the addition of a second 
level, or bay, of three more Yagis, stacked one wave¬ 
length above, would double the gain and give 3 dB 
over a reference dipole. So we decided to build a 
two-bay system with three Yagis per bay. 


scale-model tests 

To make sure the thing would work, Ron and his 
collaborator, Joe Donovan, tested a scale model of 


through an equal length of feedline. The center of 
radiation (driven element) of each beam must be an 
integral number of free-space wavelengths apart. 
This requirement assures that the energy of each 
element will add correctly with energy from the next 
element. This is represented by the dimension (n 
times lambda), fig. 5. To suspend the Yagis at least 
one-half wavelength from the tower legs, the spac¬ 
ing worked out in our case to three wavelengths 
(see fig, 1), Ron pointed out that there are tech¬ 
niques for spacing the radiators at any multiple of 
one-third wavelength, 3 

gain of the array 

At this point some of us got enthusiastic about the 
gain of this concept. After all, with three 9 dB Yagis 
the gain should be high, right? Wrong, When the 
patterns add up to a circle, the average gain drops to 
that of a half-wavelength dipole. It was hard for 



Scale model of one of the antennas used for tests. 
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fig. 5. The center of radiation from each beam must be an in¬ 
tegral number of free-space wavelengths apart so that the 
energy of each element (antenna) will add with energy from 
the next. This is represented by the dimension nX, where X is 
the spacing in wavelengths. 

the tower cross section and Yagi elements. A con¬ 
venient test frequency for their scale-model antenna 
was 955 MHz. At this frequency the models are small 
enough to be easily rotated by a powered turntable. 
A continuous plotter automatically recorded the 
pattern shape. Fig. 6 shows the pattern with three 
Yagis pointed straight out, or a radial-fire arrange- 



fig. 6. Radial-fire pattern in which three Yagis are pointed 
straight out from the tower. Note nulls and broad areas of 
low gain. The poor circularity is typical of many side- 
mounted vhf antennas. 


ment. Note the nulls down to 20 dB below maximum 
and broad areas of poor gain. This type of poor cir¬ 
cularity is typical of many side-mounted vhf anten¬ 
nas. Fig. 7 shows the pattern of the tangential-fire 
configuration used for our new array. The circularity 
is ±3 dB or better. In other words, the gain in any 
direction is no more than 3 dB from the average. 

power divider 

A power divider to feed the six Yagis in phase 
from a single feedline was the next design task. A 
quarter-wavelength transmission-line transformer is 



OR BETTER. DATA ADJUSTED 
TANGENTIAL-FIRE FOR MATCHED ANTENNAS 


fig. 7. Radiation pattern of the tangential-fire arrangement 
used at WR9AEA. Circularity is ±3 dB or better, which 
means that the gain in any direction is no more than 3 dB 
from the average. 

perhaps the most simple technique. If all six Yagis 
are matched to 50 ohms and fed through convenient, 
equal lengths of feedline, the feedlines can be paral¬ 
leled at a single point. Six 50-ohm loads in parallel 
result in an impedance of 8.3 ohms. In other words, 
we need an impedance transformation of six to one. 

The design curves in Chapter 22 of reference 4 
shows about a ± 5 per cent bandwidth at a vswr of 
1.2 for a six-to-one transformation with a single 174- 
wavelength transformer. The usual equation, Z = 
yftzi) (Z2) ox Z - yj(50 (8.3), tells us that 1 /4 wave¬ 
length of transmission line, with a characteristic im¬ 
pedance of 20.4 ohms, would match 8.3 to 50 ohms. 
However, the design curves also show that, by 
making the transformation in two steps, the band¬ 
width at a vswr of 1.2 can be increased to ± 20 per 
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fig. 8. Construction details of the power divider used with 
the WRSAEA antenna. 


cent. This configuration is less sensitive to inaccura¬ 
cies and changes in the load impedance. Two 174- 
wavelength sections in series match the 8.3-ohm 
load to an intermediate value to 20,4 ohms, which is 
in turn matched to 50 ohms. One 1/4-wavelength 


section has an impedance of y 00) (20.4)= 32 ohms 
and the other V (20.4) (8 . 3) - 13 ohms, 

divider construction 

Fig* 8 shows the construction of the power di¬ 
vider, The 1 /4'wavelength sections are coaxial. 
Therefore the usual formula Z-138 log (db) was 
used to calculate the ratio of the diameter of the 
outer to inner conductors. It was convenient to con 
struct the outer shell from a piece of 41-mm (1.625- 
inch) rigid coax line. The 50-ohm type N input was 
constructed from a 41-mm (1,625-inch) flange, a 
41-mm 11,625-inch) reducer and a short section of 
41-mm 0.625-inch) inner conductor. The six outputs 
are type N connectors spaced equally around the cir 
cumference at the opposite end. The center conduc¬ 
tors of the six type N outputs are connected in 
parallel with short lengths of 2,1 -mm {no. 12 AWG) 
solid copper wire to the end of the last 174- 
wavelength inner conductor Some routine lathe 
work was necessary to construct the inner conduc¬ 
tors, brushings, Teflon supports, and end cap. 

Rex, K9ZJV, put his workshop facilities to the task 
of constructing the divider. Initial testing showed a 
very flat vswr of about 1.22 over the whole 2-meter 
band. To bring the device up to professional stan- 



The WRSAEA array on an fm broadcast antenna tower Array is at the 20-meter {66-fooU level for testing. The heroes doing their 
thing for the cause are N9SN, left, and W9NWN. 
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dards, a stub was added to the input transmission 
line to reduce the vswr to less than 1.1 from about 
142 to 151 MHz. See fig. 9. 

full-scale tests 

< 

The Yagis, mounting hardware, feedlines, and 
power divider were then mounted on the TV tower at 
the 20-meter (65-foot) level. Jim, N9SN, and Dave, 
W9NWN, performed these tasks of installing and 
adjusting the antennas. This work provided a very 
important check of all parts of the system before the 
critical full-height installation. A check of the pattern 
was made by comparing the signal received from the 
array with that from a reference Yagi, hand-held out 
from the tower in the direction of the field-strength 
meter. Although this method of checking a pattern 
isn't accurate, seventeen measurements in all direc¬ 
tions showed no major peaks or holes. Once all the 
minor mechanical bugs were corrected, a profession¬ 
al climber was hired to install the array several wave¬ 
lengths below an fm broadcast transmitting antenna, 
approximately 163 meters (535 feet) high. 

predicted coverage 

Ed, W4HTP, calculated the predicted coverage 
using broadcast techniques. FCC 50/50 curves cal- 



fig. 9. Response of the power divider with and without a 
stub on the transmission line. 
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table 1. Predicted coverage of the 
WR9AEA two-meter repeater an¬ 
tenna array for various receiving 
antennas. Predictions are based 
on 50 per cent of the potential 
receiving locations for 50 per cent 
of the time. Distances are for 
receiving the repeater. 


Example receiving equipment 

1 1 /4-wavelength rooftop mobile 

2 5/8-wavelength rooftop mobile 

3 Ringo at 9 meters (30 ft) 

4 11 -element beam at 12 meters (40 ft) 

5 2 stacked 11 -element beams at 
24 meters (80 ft) 


required field strength Distance 


at 9 meters (30 ft) 

km (miles) 

+ 21 dB/iV/m 

77 

(48) 

+18 dB/tV/m 

85 

(53) 

+1 dBjiV/m 

144 

(90) 

- 12 dB/zV/m 

216 

(135) 

-21 dB/iV/m 

280 

(175) 


culate coverage exceeding 50 per cent of the time in 
50 per cent of the potential receiving locations. The 
calculations consist of two steps: prediction of field 
strength from the repeater transmitter and deter¬ 
mination of field strength required by various con¬ 
figurations of fixed and mobile stations. The results 
are shown in table 1 . (Reference 5 and 6.) 

results 

Results have been excellent. Coverage in all direc¬ 
tions seems to bear out the predictions. Mobile cov¬ 
erage is 72-88 km (45-55 miles); fixed stations at 160 
km (100 miles) check in regularly. There appear to 
be no holes in the pattern. All bad spots seem to be 
explained by local terrain. We hope our experience 
and the references will help other groups to obtain 
omnidirectional repeater service. 


serves public recognition for his constant, active 
leadership in getting everybody to work together. 
Photo credits to to Roger Humke, WA9KRG. 
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exposure to 

radio-frequency 
generating equipment: 


is it safe? 

Review of the literature 
has produced some 
interesting observations 
on the hazards of EMR — 

here’s a report 
of the latest information 
this controversial subject 


Those of us involved with electromagnetic radia¬ 
tion (EMR) for business or pleasure have, in the last 
few years, become disturbed by certain questions, 
which grow louder and more insistent as time 
passes. These questions address the safety, or lack 
of safety, associated with exposure to EMR. The prin¬ 
cipal target of these inquiries has been in the area of 
microwave radiation, but there has been increased 
interest in the matter of safety within the more usual 
communication frequencies: uhf, vhf, and high fre¬ 
quency. These questions have been amplified, per¬ 
haps more than they deserve, by the press; and it is 
becoming harder and harder to ignore them. 1 You 
find yourself wondering whether the push-to-talk 
button and antenna on a handheld vhf transceiver 
might better be replaced by a trigger and gun barrel 
respectively. 

While under most conditions we can't "feel" EMR, 
we're becoming more aware of its presence. This is 
an unwelcome occurrence, since most of us have 
always thought of shortwave radiation as being noth¬ 
ing if not safe. We all live most of our lives within a 
constant "fog" of EMR of many frequencies. In fact, 
we're constantly affected by the information trans¬ 
mitted by radio waves. The suspected damage that 
may be caused by rf energy varies from the "blahs" 
to cataracts, heart disease, cancer, impotence, and 
birth defects. What's worse, while most of this is 
unproven, it hits the lay press with the impact of fact. 


By Steve Kraman, MD, WA2UMY, 2901-B 
Candlelight Way, Lexington, Kentucky 40502 


Even the more responsible reviews of the subject 
offer no assurance that we may continue our use of 
radio with impunity. 2 3 

Distrust of the establishment also has had a hand 
rn promoting doubt among the rf-irradiated public. 
We mistrust our government when we hear that the 
Russians have a standard for safe rf fields that is one 
thousand times smaller than ours, and that they 
believe that many adverse mental health and physical 
effects can be produced in man by low-dose rf expo¬ 
sure. We read that the Russians have been beaming 
microwave radiation (for questionable reasons) at the 
U.S. embassy in Moscow for years; then we hear 
that more cases of cancer may occur among the 
embassy workers than can be explained by chance. 
When the United States government chalks this up 
to chance, we wonder. 4 

The purpose of this article is not to reassure you 
that there's nothing to worry about; not quite 
enough information is available for that yet. Nor is 
the article intended to alarm, since I don't believe 
that the known facts justify that either. The following 
text reviews what is known to date about EMR and its 
effects on biological systems. It separates fact from 
fiction and suggests a reasonable response by those 
who must swim in the sea of EMR that surrounds us. 

history 

Interest in the biological effects of EMR has waxed 
and waned considerably since the first true electro¬ 
magnetic field was generated by Hertz in 1888. Some 
research was done in 1891 by D'Arsonval and Tesla, 
but this was essentially the only work done in this 
area until the 1930s. Before this, in 1891, when elec¬ 
tric lights were installed in the White House for the 
first time, they were not placed in the rooms that the 
President used frequently, because they were con¬ 
sidered potentially dangerous. During the 1930s 
interest in rf radiation began to grow, spurred by the 
development of high-power transmitting techniques. 

But World War II caused this research to grind to a 
halt in the favor of work of a more certain and con¬ 
ventionally destructive nature. At the end of World 
War II we had a new toy to learn about and with 
which to experiment — nuclear energy. However, 


Much has been published on the hazards of exposure to electro¬ 
magnetic radiation, from low-power, low-frequency equipment to 
high-power microwave devices. The author of this article is a medi¬ 
cal doctor and a Radio Amateur interested in this controversial sub¬ 
ject. He has researched the available literature (domestic and 
foreign) on the subject. This article sums up the results of that 
research. The conclusions imply that Amateur Radio transmitting 
equipment probably does not impose health hazards on humans 
provided certain safety considerations are observed. Editor. 


this knowledge didn't stop progress in the field of 
radar and communications. The existence of high- 
power rf-generating equipment began raising safety 
questions, principally within the military community. 

The Tri-Service study. In 1956 the Tri-Service pro¬ 
gram was established, coordinated by the Air Force. 
Its purpose was to conduct research to determine the 
biological effects of nonionizing radiation. This 
research effort lasted four years and four annual con¬ 
ferences were held. The outcome of the Tri-Service 
program was to suggest that there was no evidence 
implicating levels of electromagnetic radiation below 
100 mW/cm 2 in damage to living tissues. 

The implication that EMR could cause damage only 
in its capacity to heat was clear. It's of importance, 
however, that very little, if any, of this research was 
done at levels below 100 mW/cm 2 and, indeed, most 
of it was between the power levels of 300-400 
mW/cm 2 . The Tri-Service study, then, addressed 
only the problem of thermal effects and assumed this 
to be the only danger. The government accepted this 
opinion, and, partly as a result, little further research 
was done in this country from 1960 to 1970. 

Federal EMR legislation. During the present 
decade, interest in the biological effects of EMR has 
escalated steadily, primarily because of technological 
advancements that have resulted in increased expo¬ 
sure to EMR by the general population. The skyrock¬ 
eting popularity of CB radio and microwave cooking 
account for much of this increased exposure. The 
use of high-power communications and radar equip¬ 
ment has also heightened concern for personnel in 
the military. Additionally, several pieces of federal 
legislation have stimulated research in the field by 
calling for protection of the public from all sources of 
radiation, including ionizing, nonionizing, sonic, and 
ultrasonic devices. These federal acts are the Radia¬ 
tion Control for Health and Safety Act of 1968, the 
National Environmental Policy Act of 1969, and the 
Occupational Safety and Health Act of 1970. They 
require that users of EMR-generating equipment 
demonstrate the safety and effects on the environ¬ 
ment of their equipment. Yet another factor that 
helped spur American researchers was the presence 
of a large body of Soviet-bloc literature that points to 
conclusions much different from those of the Tri- 
Service program and imply that very low levels of 
EMR (by our standards) could be dangerous. These 
studies, while for the most part poorly controlled, 
carried out, and reported, could not be totally 
ignored, since many of our own studies suffer from 
the same shortcomings. 5 The Russian studies are 
covered in more detail later. 
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physical characteristics of EMR 

EMR must be distinguished from ionizing radiation 
(x-ray, nuclear), since its effect on molecular struc¬ 
ture is much different. Nuclear radiation causes no 

« 

significant heating of the irradiated object. Instead, 


the EMR frequency , since the depth of penetration 
decreases as the frequency is increased. 

An animal may handle a heat load more easily if 
the heat load is applied to its skin, where air cooling 
occurs, than if the heat load is developed internally 
within vital organs that are cooled only by blood cir- 


table 1. Properties of electromagnetic waves in biological media* 


muscle, skin, and tissues with high water content 
wavelength dielectric conductivity wavelength depth of reflection coefficient 


frequency 

in air 

constant 

a H 


penetration 

air-muscle interface 

muscle-fat interface 

(MHz) 

(cm) 

m 

(mho/m) 

(cm) 

(cm) 

T 


7 

<t> 

1 

30000 

2000 

0.400 

436 

91.3 

0.982 

+ 179 



10 

3000 

160 

0.625 

118 

21.6 

0.956 

+ 178 



27.12 

1106 

113 

0.612 

68.1 

14.3 

0.925 

+ 177 

0.651 

-11.13 

40.68 

738 

97.3 

0.693 

51.3 

11.2 

0.913 

+ 176 

0.652 

-10.21 

100 

300 

71.7 

0.889 

27 

6.66 

0.881 

+ 175 

0.650 

-7.96 

200 

150 

56.5 

1.28 

16.6 

4.79 

0.844 

+ 175 

0.612 

-8.06 

300 

100 

54 

1.37 

11.9 

3.89 

0.825 

+ 175 

0.592 

-8.14 

433 

69.3 

53 

1.43 

8.76 

3.57 

0.803 

+ 175 

0.562 

-7.06 

750 

40 

52 

1.54 

5.34 

3.18 

0.779 

+ 176 

0.532 

-5.69 

915 

32.8 

51 

1.60 

4.46 

3.04 

0.772 

+ 177 

0.519 

-4.32 

1500 

20 

49 

1.77 

2.81 

2.42 

0.761 

+ 177 

0.506 

-3.66 

2450 

12.2 

47 

2.21 

1.76 

1.70 

0.754 

+ 177 

0.500 

-3.88 

3000 

10 

46 

2.26 

1.45 

1.61 

0.751 

+ 178 

0.495 

-3.20 

5000 

6 

44 

3.92 

0.89 

0.788 

0.749 

+ 177 

0.502 

-4.95 

5800 

5.17 

43.3 

4.73 

0.775 

0.720 

0.746 

+ 177 

0.502 

-4.29 

8000 

3.75 

40 

7.65 

0.578 

0.413 

0.744 

+ 176 

0.513 

- 6.65 

10000 

3 

39.9 

10.3 

0.464 

0.343 

0.743 

+ 176 

0.518 

-5.95 


its photon energy is sufficient to disrupt the atomic 
bonds, thereby causing ionization and damage to the 
molecular structure. If this molecule is part of a living 
cell, it may become damaged, die, or its genetic 
material may be changed. EMR doesn't cause these 
effects, because the photon energy of even micro- 
waves is so small that it causes no ionization. The 
energy absorbed, however, can increase the speed 
of molecular vibration, thereby causing an increase in 
temperature. The more energy absorbed, the more 
heat produced. To date, all known damage by EMR 
seems to be the result of this heating. This effect is 
clearly seen through the window of a microwave 
oven. 

Importance of EMR absorption. Depending on the 
EMR frequency, the size and character of the target, 
and the presence of other objects, a certain amount 
of energy will be absorbed and the rest will be reflect¬ 
ed or refracted. Only the energy absorbed by the ob¬ 
ject affects it, and this has been one of the problems 
in microwave research. Most studies conducted to 
assess the effects of microwave radiation on biologi¬ 
cal subjects measure the field strength of the electro¬ 
magnetic field, even though the actual amount of 
energy absorbed is unknown. Not only is the absorbed 
dose important, but so is the size of the subject and 


culation. In this way EMR research is years behind 
nuclear research, which has long recognized and 
used the rad , a unit of absorbed energy, when refer¬ 
ring to exposure to radioactive materials. The roent¬ 
gen, a unit of emitted energy, is fine for describing 
the generating equipment but says little about its 
effect on the person receiving the radiation. Recent 
studies in the field of EMR have used methods to cal¬ 
culate or measure the actual absorbed dose of radi¬ 
ation. 

Near- and far-field considerations. Another factor 
affecting the field density is whether the object is in 
the near or far field. The far field is that distance 
(generally more than one wavelength) beyond which 
the electric and magnetic fields are coherent and in 
phase. The field impedance is constant in the far 
field, so that measurement of either the electric or 
magnetic component will be proportional to and will 
determine the power density. In the near field, how¬ 
ever, the electric and magnetic fields are out of 
phase, and it becomes more difficult to measure 
power density. In this situation it's more convenient 


*Tables reprinted from "Non-Ionizing Electromagnetic Wave Effects In Bio¬ 
logical Materials And Systems" by C. C. Johnson and A. W. Guy, Proceed¬ 
ings of the IEEE, Vol. 60, No. 6, June, 1972. 
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to measure volts per meter (F/m). 6 This is of little 
consequence with microwaves, because the far-field 
situation exists at distances of only a few meters or 
so from the antenna. However, at most communica¬ 
tions frequencies, the object in question is often in 
the near field. At a wavelength of 80 meters for 
instance, the entire dwelling and many of the neigh¬ 
bors may be in the near field, and this makes 
research into near-field phenomena quite important. 

The so-called nonthermal effects of EMR are the 
more controversial aspects of the subject. The pres¬ 
ent research push is to discover if these effects exist 
and, if so, whether they offer significant health haz¬ 
ards. This research is necessary because most, if not 
all, past studies reporting to show nonthermal effects 
ignored regional temperature changes caused by 
concentration within objects. The studies were poor¬ 
ly or not controlled, entirely anecdotal in nature (and 
therefore impossible to evaluate), or were so incom¬ 
pletely described that they can't be duplicated. 7 

The scientific method demands that, as much as 
possible, all factors other than that being evaluated 
be accounted for and set aside to attribute a possible 
effect to a certain cause. This is impossible to do 
with certainty, so the importance of statistical analy¬ 
sis (to determine the possibility that chance alone 
caused a certain effect), and repetition by other 


The Soviets recognized the effects of EMR on 
human nervous tissue as far back as 1937, when 
Turlygin found that excitability of the central nervous 
system was increased when a spark oscillator was 
switched on near the subject's head (not a totally 
unexpected effect). Since then, with the exception 
of the war years, Soviet-bloc literature in this area 
has poured out in increasing quantities. 

While many effects have been reported, those 
most frequently noted involve the central nervous 
system. These reports include frequencies from 30 to 
30,000 MHz and power ranges of microvolts to tens 
of milliwatts/cm 2 . Unfortunately, and as previously 
mentioned, most of these reports lack data without 
which intelligent evaluation is impossible; i.e ., fre¬ 
quency, power, waveform, orientation of the body 
with respect to the beam, and type of experimental 
animal used. Many of the reports involving people 
exposed to EMR quote a wide range of subjective 
complaints such as headache, weakness, depres¬ 
sion, trembling, chest pains, inhibition of sex drive, 
inability to make decisions, general tension, and 
sense of anxiety. Other more objective findings 
reported are asthma, fast or slow pulse rate, high or 
low blood pressure, and EKG changes. 

The belief that these ailments are being caused by 
EMR exposure is so strong in the Soviet Union that 


table 2. Properties of electromagnetic waves in biological media* 

fat, bone, and tissues with low water content 

wavelength dielectric conductivity wavelength depth of reflection coefficient 


frequency 

in air 

constant 

a L 


penetration 

air-muscle interface 

muscle-fat interface 

(MHz) 

(cm) 

€L 

(mho/m) 

(cm) 

(cm) 

T 

<t> 

T 

4> 

1 

30000 







• 


10 

3000 









27.12 

1106 

20 

10.9-43.2 

241 

159 

0.660 

+ 174 

0.651 

+ 169 

40.68 

738 

14.6 

12.6-52.8 

187 

118 

0.617 

+ 173 

0.652 

+ 170 

100 

300 

7.45 

19.1-75.9 

106 

60.4 

0.511 

+ 168 

0.650 

+ 172 

200 

150 

5.95 

25.8-94.2 

59.7 

39.2 

0.458 

+ 168 

0.612 

+ 172 

300 

100 

5.7 

31.6-107 

41.0 

32.1 

0.438 

+ 169 

0.592 

+ 172 

433 

69.3 

5.6 

37.9-118 

28.8 

26.2 

0.427 

+ 170 

0.562 

+ 173 

750 

40 

5.6 

49.8-138 

16.8 

23 

0.415 

+ 173 

0.532 

+ 174 

915 

32.8 

5.6 

55.6-147 

13.7 

17.7 

0.417 

+ 173 

0.519 

+ 176 

1500 

20 

5.6 

70.8-171 

8.41 

13.9 

0.412 

+ 174 

0.506 

+ 176 

2450 

12.2 

5.5 

96.4-213 

5.21 

11.2 

0.406 

+ 176 

0.500 

+ 176 

3000 

10 

5.5 

110-234 

4.25 

9.74 

0.406 

+ 176 

0.495 

+ 177 

5000 

6 

5.5 

162-309 

2.63 

6.67 

0.393 

+ 176 

0.502 

+ 175 

5800 

5.17 

5.05 

186-338 

2.29 

5.24 

0.388 

+ 176 

0.502 

+ 176 

8000 

3.75 

4.7 

255-431 

1.73 

4.61 

0.371 

+ 176 

0.513 

+ 173 

10000 

3 

4.5 

324-549 

1.41 

3.39 

0.363 

+ 175 

0.518 

+ 174 


experimenters, is of extreme importance if you don't 
want to be led astray. This is the essence of the 
scientific method, and while well understood for 
decades, it's often overlooked by scientists who may 
be in a hurry and feel secure that they can be 
objective. 


exposed workers can get the day off with pay if they 
complain of them. There is, however, a question 
regarding the willingness of Soviet plant managers to 
admit they've been exposing workers to higher-than- 
permitted levels of electromagnetic radiation for fear 
of losing their jobs. In the realm of parapsychology, 
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fig. 1. Variation with frequency of electric-field strength to 
produce rate of rise of temperature at 1°C/hr, in: (A) The 
skin depth of semi-infinite layer of lossy dielectric in plane- 
wave field, (B) Sphere of lossy dielectric in plane-wave field, 
(C) Slab of lossy dielectric in capacitor field. 

many Russian experimenters believe not only in esp, 
but also that it is effected through microwave trans¬ 
mission and reception from brain to brain! 

The Eastern European literature describes micro- 
wave effects on many constituents of the blood , on 
gland functions, eyes (cataracts), and reproduction 
(sterility, altered development of the fetus, altered 
sex ratio of births [with girls predominating]). 7 These 
results over many years have led the Soviet-bloc 
countries to adopt a maximum permissible dose 
(MPD) of EMR of 0.01 mW/cm 2 (one one-thous¬ 
andth of the U.S. MPD). While this is looked upon 
with considerable disdain by Western scientists, the 
remarkable consistency of the many reports can't be 
discarded out of hand. This has led many U.S. inves¬ 
tigators to run better controlled studies to try to 
prove or disprove these reports. 

Recent studies, mostly from the West but also 
notably from Poland, have shown higher degrees of 
control and sophistication and are probably more reli¬ 
able than older reports. More accurate generating 
and measuring devices are being developed and 
used, and we are becoming more aware of the 
physics of EMR and how the conditions of the experi¬ 
ments affect the rf fields produced and power 
absorbed. Grants from the National Institute of 
Health and Public Health Service, among other agen¬ 
cies, have spurred research in this field. Most of the 
work has been with microwaves, and I will outline 
some of it here. 



It's generally accepted that microwave radiation 
can cause cataract formation (opacities in the lens of 
the eye). Reports of this affliction occurring in rela¬ 
tion to radar work or exposure to microwave ovens 
have been fairly well documented. Also, many ani¬ 
mal studies have been made to determine the basis 
of this effect. While all is not known with respect to 
this matter, it seems quite certain that the formation 
of cataracts results from the heating of the lens in a 
strong microwave field (that is, a field not associated 
with correct use of properly operating equipment). 

A fairly well documented case was that of a 
woman whose microwave oven leaked considerable 
radiation while the door was being opened. The level 
of radiation was 40-60 mW/cm 2 while opening and 
1-2 mW/cm 2 while closed. She used it for years that 
way and developed cataracts in both eyes described 
as “typical microwave cataracts." 

It must be mentioned that not all ophthalmologists 
agree that such cataracts are typical, and many 
people develop cataracts with age. Other reports of 
documented cataract formation are those of radar 
workers when abnormally over exposed (looking into 
the waveguide). 

The optic lens is susceptible to selective heating 
because circulation is practically nonexistent. There¬ 
fore, it has limited capacity to dispose of heat loads. 
There is no evidence that nonheating levels of micro- 
wave radiation can cause damage, and the levels 
generated by a properly operating microwave oven 
are far below this point (1 mW/cm 2 when new; 5 
mW/cm 2 when used — measured at 5 cm (2 inches) 
from the door). 8 

effect on the nervous system 

Studies of the effects of microwave radiation on 
the brain have been spurred by the large number of 
reports in the Soviet literature of emotional and per¬ 
formance changes and the frequent reports of people 
who can "hear" microwaves — specifically radar. 
These studies conclude that many persons indeed 
can hear pulsed microwave energy. But they hear it 
at the frequency of modulation and cannot detect 
CW radiation. The actual cause of this is still not 
clear, but it may be due to selective heating and cool¬ 
ing of certain nerve cells in the ear or brain causing 
vibration that is detected as sound. 9 Actual brain 
damage has been demonstrated only with levels of 
radiation far in excess of the present U.S. safety 
limit. 

Studies on the activity of mice subjected to low- 
power microwave radiation have been contradictory 
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(some show no effect, some show decreased activi¬ 
ty). These have been carried out at different frequen¬ 
cies and power densities so that further research is 

certainly needed to clear the air. 

* 

blood-forming system 

Several studies have been done to assess the 
effects of microwaves on the blood and especially on 
the white blood cells, which are responsible for pro¬ 
tection against infection. Most of these studies show 
little or no effect and the importance of this is ques¬ 
tionable so far. More research is also needed in this 
area. 10 

reproduction 

Reproduction research is of obvious importance 
because of the known sensitivity of the fetus to 
subtle changes in its environment. Caution in this 
matter is extreme. Witness the fact that there is not 
even one drug that is known to be safe for use during 
pregnancy. A potential risk is always assumed. 
Radio-frequency energy in the microwave range, 
however, is probably not a danger to pregnant 
women, because the energy is absorbed by more 
superficial tissues (penetration of EMR decreases as 
frequency increases). The effect on male fertility is 
real, however, since the testes are heat sensitive and 
must exist in an environment cooler even than body 
temperature to produce sperm. This is the reason for 
their location. Heating of the testes by microwaves 
or anything else will cause sterility, but this is tempo¬ 
rary unless extreme heating occurs or exposure lasts 
over many months to years. So, while ail the infor¬ 
mation is not in, there seems to be little or no danger 
to reproduction from current microwave exposure 
levels. 

uhf, vhf, hf studies 

Much less work has been done at these frequen¬ 
cies than at the microwave level. However, it's 
important to explore this area, since we're exposed 
more to EMR in this part of the spectrum and such 
energy can penetrate deeper into the body than 
microwaves do. As previously mentioned, the near 
field is more significant at lower frequencies because 
it occupies more space. 

behaviorial effects 

Little has been done in this area. One study of 
interest exposed rats to low intensity (0.5 mW/cm 2 ) 
300-920 MHz radiation for 40 days. While the rats 
were probably in the near field (and this was really 
not accounted for), certain effects were noted: 

1. Lower levels of activity 



fig. 2. Variation with frequency of the radiation absorption 
cross section of a sphere of lossy dielectric.* 

2. Greater emotionality 

3. Longer period of time needed to recover from an 
electrically induced convulsion 

4 . Longer time to learn to swim in a water maze 

5. Difference in weight of the adrenal gland 11 

This study raises more questions than it answers. 

Another study measured egg production of hens 
exposed to various frequencies of emf from 260 MHz 
- 2.435 GHz at levels of power not thought to pro¬ 
duce heating effects. All hens except those exposed 
to 915-MHz radiation layed fewer eggs during the 
experiment. 12 What this means in practical terms is 
far from clear. 

The next study is perhaps more helpful to us. It 
was carried out by S.T. Rogers in England in an 
attempt to estimate the danger (if any) to shipboard 
personnel exposed for long periods of time to emis¬ 
sions of the shipboard radio. Since exposure under 
these conditions is mainly under the near field, it had 
to be determined how this exposure would compare 
to far-field exposure where the power density may be 
easily measured. 

The present radiation power limit of 10 mW/cm 2 is 
based on the increase of body temperature of a per¬ 
son by 1-degree centigrade, while one-half the body 
surface area is exposed to the source of electromag- 


*Graphs reprinted from "Radio Frequency Radiation Hazards To Personnel 
At Frequencies Below 30 MHz" by S. J. Rogers, Biological Effects And 
Health Implications Of Microwave Radiation (Symp. Proc. Med. College 
of VA, Richmond, VA, Rep. RRH/DBE 70-2) pages 222-232, September, 
1969, 
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netic radiation. This is considered to be the highest 
safe exposure. When exposed to near-field radiation 
from a whip antenna, power density measurements 
become very complex and are difficult to relate to 
far-field density. 

Rogers contends that "the electrical properties of 
human tissues show that they resemble lossy dielec¬ 
trics and that any heating due to rf radiation would 
be a function of the electric component of the field." 
His theoretical and experimental approach to this 
subject is complex and elegant, and I refer those with 
more curiosity and a mathematical inclination to the 
original article. 

Rogers concludes that, to cause a temperature 
increase of 1 degree centigrade per hour in a test 
liquid in a near field, a field strength of about 2840 
V/m would be necessary. He further states that, to 
allow for a margin of error, a field strength of 1000 
V/m would be a convenient and reasonable limit. To 
convert this to practical terms, the electric field was 
measured at various distances from a whip antenna 
radiating at an output power of 1000 watts at fre¬ 
quencies from 2.1225-21.480 MHz. At all frequencies 
above 4.455 MHz, the field strength at 1.5 meters (5 
feet) from the antenna was less than 100 V/m, but 
this rose sharply as distance decreased. At 4.455 
MHz the field strength at 1.5 meters (5 feet) was 
exactly 100 V/m, and at 2.1225 MHz it was about 
500 V/m. 13 


On the basis of Rogers' findings, there would be 
relative safety in most situations an Amateur Radio 
operator may find himself in — the most caution to 
be observed at the lowest frequencies. It cannot be 
concluded, however, that distortion of the field by 
other objects would not focus rf energy to higher 
intensities than expected. 


conclusion 

Obviously, much work remains to be done in the 
field of EMR, its effects on biological systems, and on 
the safety of those exposed to it. I believe that it will 
be many years before anyone can say with adequate 
experimental support that our use of EMR is safe to 
us and future generations. 

I think it safe to say that the lack of clear, nonther- 
mal effects of EMR, despite many studies searching 
for it, supports the conclusion of the Tri Service pro¬ 
gram, which in 1960 said that "no data" was obtained 
to invalidate the safety level of 10 mW/cm 2 ." 

We should remember, however, that distorted rf 
fields may focus power within objects, and that cer¬ 
tain organs, and the fetus, are more susceptible to 
thermal damage. 

I feel fairly secure in the use of Amateur Radio 
equipment in the way it's commonly employed, i.e., 
high-power equipment radiating through antennas 


outside of the shack and some distance in the air, 
and low-power vhf and uhf transceivers used close to 
the body. 

I urge avoidance of the following situations, due to 
knowledge of danger or insufficient studies: 

1. Avoid high-frequency, high-power equipment 
with antennas in the shack within 3 meters (10 feet) 
of living areas. 

2. Avoid direct radiation to the eye by a transmitter in 
the microwave region ("looking down the horn"). 

3. Avoid prolonged close contact with any antenna 
radiating more than minimal amounts of energy. 

4 . Women in the early months of pregnancy, or 
those who may become pregnant, should avoid con¬ 
tact with strong hf, vhf, and uhf fields. 

I believe these are reasonable precautions that 
should cause no one much hardship, while allowing 
continued enjoyment of Amateur Radio equipment. 
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uhf and microwave 

frequency counters 


A discussion of 
frequency counters 
and counting techniques 
for use above 500 MHz 

Today's frequency counters have upper frequency 
limits ranging from 1 MHz to 24 GHz. Much has been 
written in the various Amateur Radio journals describ¬ 
ing counters that perform up to 500 or 600 MHz, but 
relatively little has appeared heretofore explaining the 
techniques by which higher frequencies are meas¬ 
ured. This article is intended to supplement one pre¬ 
viously published 1 and to explain the methods used 
today, and in the past, that permit uhf and micro- 
wave frequency measurements to be accomplished. 

Although most lower-priced counters that can 
measure frequencies in the 500-MHz region use pre¬ 
scaling, state-of-the-art digital components in use 
today permit direct counting to well over 500 MHz. 
Frequency counters with ranges greater than this 
arbitrary, if not completely accurate, 500-MHz limit 
employ one of the following frequency-extension 
techniques: 

1. Prescaling, which can extend the frequency 
range to about 1.5 GHz (although indications are 
that frequencies over 2 GHz will be practical with¬ 
in a year) 

2 . Transfer-oscillator down-conversion, which can 
extend the frequency range to over 40 GHz 

3. Heterodyne down-conversion, which can 
extend the frequency range to about 18 GHz. 

Prescaling is the simplest and most familiar tech¬ 
nique used to extend the range of a direct counter. It 


I entails scaling, or dividing, the input frequency down 
to one which is within the frequency range of the 
direct-counting logic in the counter. The dividing fac¬ 
tor may be any integral number. If the prescaler is 
external to the counter, it will usually divide by ten or 
one hundred, so that the frequency can be read 
directly from the counter after you have mentally 
multiplied the counter reading by ten or one hun¬ 
dred, as applicable. If the prescaler is built into the 
counter, it may scale by any integral factor. 

The advantage of using an external prescaler is 
obvious — it permits extending the frequency range 
of an existing counter at relatively low cost. Its disad¬ 
vantages become equally obvious after it has been 
used. First, there is the necessity of mentally moving 
the decimal point, since the counter is actually dis¬ 
playing the divided input frequency. Second, one 
digit of resolution is lost for every decade of scaling. 
For example, a 900,000.208-kHz signal measured 
with a scale-by-ten prescaler will read 90,000.021 on 
a counter having a 1-second gate time (1-Hz resolu¬ 
tion). Multiplying by ten yields a frequency of 
900,000.21 kHz; the 1-Hz resolution is lost by scaling. 
It can be re-established only by increasing the gate 
time by a factor of ten, provided the counter has that 
capability. 

If the prescaler is an integral part of the counter, 
mentally scaling the frequency and moving the deci¬ 
mal point is eliminated, since this will be accom¬ 
plished in the counter when the mode is changed 
from direct count to prescaled count. Nevertheless, 
the loss of resolution remains. It can be reduced 
however, by scaling by a factor of less than ten and 
simultaneously increasing the gate time by the same 
factor, as shown in fig. 1. 

Suppose that the internal prescaler divides the 

By Robert S. Stein, W6NBI, 1849 Middleton 
Avenue, Los Altos, California 94022 
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input frequency by four. If the time-base frequency is 
also divided by four, the gate time is increased by the 
same factor and there will be no change in the num¬ 
ber of signal pulses gated through to the decade 
counters. Thus, prescaling is accomplished with only 
a fourfold increase in gate time and no loss in reso¬ 
lution. 

Switching from direct to scaled operation may be 
carried out in one of three ways. If a single input con¬ 
nector is used, the counter mode is generally manu¬ 
ally switched. If two separate input connectors are 
employed, one for low-frequency signals and the 
other for high-frequency inputs, the counter mode 
may be switched either manually or automatically 
when the input signal is present at the high-frequen¬ 
cy port. 

Fig. 2 shows the block diagram of a counter which 
employs automatic switching between separate 
direct and prescaled input connectors. The switches 
at the time-base output are actually logic circuits, but 
are shown as conventional switches to simplify the 
diagram. If there is no signal applied to the high-fre¬ 
quency input, or if the signal amplitude is below a 
pre-established level, the switching logic will connect 
the time-base oscillator directly to the frequency 
dividers. In that state, the counter will function in its 
direct-count mode. 

When a signal of sufficient amplitude is applied to 
the high-frequency input, the threshold detector 
actuates the switching logic to cbnnect the time- 
base output through the divide-by-N circuit before it 
reaches the frequency dividers. The prescaler output 
is fed to an appropriate point in the low-frequency 
signal conditioner. Thus, the counter is switched to 


INPUT 



fig. 1. Block diagram of a frequency counter with an 
internal prescaler. 


using available devices. The count limit is actually 
over 1450 MHz. 

The prescaler input impedance is nominally 50 
ohms. The use of a 3-dB pad between the input and 
the Amperex ATF417 amplifier keeps the input 
VSWR at less than 2.1:1 over its entire frequency 
range. The sensitivity of the prescaler is between 10 
and 25 millivolts rms (depending on frequency) 
between 100 and 1000 MHz, rising to 100 millivolts at 
1300 MHz. The decrease in sensitivity is attributable 
to two factors. First, the ATF417 is designed to cover 
the 40- to 860-MHz range, so that its gain drops off 
from 25 dB at 860 MHz to approximately 15 dB at 
1300 MHz. Second, the Motorola MC1697 is guaran¬ 
teed only to 1000 MHz, although it typically clocks to 
over 1500 MHz. However, as might be expected, the 
threshold level increases above 1000 MHz. 

As is apparent from the schematic, the amplified 
signal from the ATF417 is divided by four in the 


fig. 2. Block diagram of a fre¬ 
quency counter which employs 
automatic switching from 
direct to scaled count. The 
switches shown schematically 
are actually logic circuits rather 
than mechanical switches. 



its scaled mode automatically whenever a usable sig¬ 
nal is connected to the high-frequency input. 

A circuit of this type, which I have incorporated in 
my homebuilt nine-digit counter, is shown in fig. 3. 
Since the direct-count limitation of the counter is 
about 200 MHz, it was necessary to scale by eight in 
order to achieve the design objective of 1300 MHz 


MC1697 and then divided by two in a Fairchild 
11C06. The scaled output is coupled through a small 
capacitor to a suitable point in the low-frequen¬ 
cy signal conditioner. Because I did not want to add 
a negative supply for the ECL integrated circuits in 
the prescaler, I chose to power the devices from the 
+ 5 volt and -I- 24 volt supplies already in the counter. 
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This necessitated capacitive coupling between the 
MC1697 and the 11C06, since the former requires a 
supply of 6 to 7 volts. Bias at the clock input of the 
11C06 is optimized by means of the 2.5-kilohm pot. 

Automatic gate-time switching is accomplished by 
dividing the clock frequency by eight when an input 
signal, of sufficient amplitude is applied to the pre¬ 
scaler input. An LM311 comparator is configured so 
that when there is no prescaler input, the positive dc 
at the comparator's noninverting input exceeds that 
at the inverting input and keeps the output high. This 
inhibits both the 11C06 (via pin 9) and the 7493 (via 
pin 3), and also enables a path from the clock input 
terminal to the clock output terminal through two 
gate sections of a 7402, which has no effect on the 
clock frequency. 

When an input signal is present at the prescaler 
input, a portion of the amplified signal from the out¬ 
put of the ATF417 is sampled and applied to a 
Hewlett-Packard 5082-2835 hot-carrier diode for rec¬ 
tification. The resultant negative dc, applied to the 
noninverting input of the comparator, causes the 
comparator output to go low. This enables the 11C06 
and the 7493, and inhibits the direct path between 
the clock input and clock output terminals. The clock 
frequency is scaled in the divide-by-eight section of 
the 7493 and applied to the counter logic from the 
clock output terminal. 

The MC1697 is prone to false counting below 100 
MHz and when the input signal amplitude is too low. 
To prevent false readings, the comparator voltage 
reference is set by a 1-kilohm pot at the inverting 
input to establish a threshold level below which the 
prescaler is inhibited and above which erroneous 
readings will not occur. 

transfer-oscillator 

down-conversion 

One of the earliest methods of measuring frequen¬ 


ce 



fig. 4. Simplified block diagram of a manual transfer oscilla¬ 
tor. The frequency range of the VFO must be within the 
frequency-measuring range of the counter used in conjunc¬ 
tion with the transfer oscillator. 

cies in the uhf and microwave regions was by means 
of the manual transfer oscillator. The transfer oscilla¬ 
tor was completely separate from the counter. It con¬ 
sisted of a stable VFO (typically 100 to 200 MHz), a 
harmonic mixer, and a zero-beat indicator, usually a 
cathode-ray tube. 

A simplified block diagram of a transfer oscillator is 
shown in fig. 4. The input signal is connected to one 
input of a harmonic mixer, and one output of the VFO 
is routed to the other input of the mixer. A second 
VFO output is connected to the counter, which obvi¬ 
ously must be capable of measuring the VFO fre¬ 
quency. The harmonic mixer serves both as a mixer 
and a harmonic generator, mixing the input signal 
with the fundamental VFO frequency and with har¬ 
monics of the VFO generated within the mixer. The 
VFO is tuned to the lowest frequency to produce an 
output from the mixer that is within the passband of 
the video amplifier. This produces a display on the 
cathode-ray tube, whose horizontal sweep is usually 
derived from the ac line frequency. The VFO is then 
carefully tuned for a zero-beat indication on the CRT, 
and the fundamental VFO frequency is read on the 
counter. 

If the approximate frequency of the input signal is 



fig. 3. Schematic diagram of a 1300-MHz prescaler which incorporates circuits for automatically switching 

the gate time when an input signal is applied. 
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fig. 5. Nomograph for determining the harmonic number of 
an unknown frequency between 400 MHz and 2 GHz when 
measured using a manual transfer oscillator whose VFO 
tunes from 90 to 220 MHz (courtesy Hewlett-Packard Com¬ 
pany ). 


known, and it is a relatively low multiple of the VFO 
frequency so that there is no ambiguity in determin¬ 
ing the harmonic number, the input frequency is cal¬ 
culated by multiplying the counter frequency reading 
by the harmonic number. However, if the unknown 
frequency is much higher than the VFO frequency, it 
becomes necessary to determine the VFO harmonic 
with which the input signal has been mixed. This 
entails an even more time-consuming procedure of 
measuring two adjacent fundamental VFO frequen¬ 
cies whose harmonics produce a zero beat, and then 
determining the input frequency or harmonic num¬ 
ber, as follows. 

If fx is the input frequency, ft is the lower of the 
two adjacent VFO frequencies, and fn is the higher 
VFO frequency, then 



Sh x Jl 

Jh - Jl 


The harmonic number may be determined from the 
following equations, where Nl is the harmonic num¬ 


ber of ft, and Nh is the harmonic number of fn 



Jh 

Ih-Jl 



A 

fa-ft 


The harmonic number may also be determined 
from the nomographs of figs. 5 and 6 (extracted 
from reference 2) for the two preceding equations. 

The modern transfer-oscillator frequency counter 
performs essentially the same procedures, but does 
so automatically. Fig. 7 is a much simplified block 
diagram of such a counter. The automatic transfer 
oscillator consists of two channels, a lock channel 
and an N-computing channel. The input signal is split 
in a power divider and applied to one input of the 
lock harmonic mixer and to one input of the N har¬ 
monic mixer. A low-frequency, voltage-controlled 
oscillator (VCO 1) is swept from its minimum to maxi¬ 
mum frequency, typically 100 to 200 MHz, until an 
output is obtained from the lock harmonic mixer 
which will pass through the lock video amplifier. The 



fig. 6. Nomograph for determining the harmonic number of 
an unknown frequency between 2 and 5 GHz when meas¬ 
ured using a manual transfer oscillator whose VFO tunes 
from 170 to 220 MHz (courtesy Hewlett-Packard Company). 
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signal from the video amplifier is applied to one input 
of a phase detector, and a reference signal derived 
from the time base is fed to the other input of the 
phase detector. Since the output of the phase detec¬ 
tor controls the VCO sweep generator, VCO 1 will be 
phase-locked to the input signal. The output of VCO 
1, when so locked, will be 1/N times the input fre¬ 
quency. 

A second voltage-controlled oscillator (VCO 2) also 
provides a signal, via the N harmonic mixer and the N 


erodyne converter, which may be either a separate 
instrument or a plug-in unit, is shown in fig. 8. It will 
accept any frequency between 1.1 and 10.1 GHz and 
down-convert it to one within the 100-MHz range of 
the counter connected to its output. Down-conver¬ 
sion is realized by applying the unknown frequency 
to one input of a microwave mixer, with a known fre¬ 
quency fed to the other input of the mixer. 

The known frequency is derived from the time- 
base oscillator in the counter through frequency mul- 


AUTOMATIC TRANSFER OSCJLLATOR 
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fig. 7. Simplified block diagram of an automatic transfer-oscillator frequency counter. 


video amplifier, which feeds one input of the N mix¬ 
er. This signal, when mixed with the reference signal 
derived from the time-base oscillator, results in an 
output from the N mixer which is proportional to the 
harmonic number, N. The N counter then increases 
the gate time by a factor equal to N. (Note the simi¬ 
larity to the prescaling counter in this respect.) Thus, 
the counter will provide a direct readout of the input 
frequency in terms of N times the frequency of VCO 
1, whose output is fed to the direct-counting circuits 
after being converted to the appropriate logic level by 
the Schmitt trigger. 

heterodyne down-conversion 

The concept of heterodyning a high input frequen¬ 
cy down to one within the range of a low-frequency 
counter is one that should be completely familiar to 
anyone with a basic knowledge of electronics. Imple¬ 
menting this concept, however, requires that the 
heterodyne oscillator frequency be known to the 
same degree of accuracy as the counter time base if 
accurate frequency measurements are to result. This 
is accomplished both in manual heterodyne down- 
converters and in automatic heterodyne counters by 
generating the heterodyne frequency from the 
counter time base. 

A simplified block diagram of a typical manual het- 


tiplier and harmonic generator circuits. The output of 
the harmonic generator is a comb of frequencies 
which are multiples of 200 MHz and are fed to the 
harmonic selector. This circuit is a tunable cavity 
whose Q, is high enough to select only a single fre¬ 
quency from the comb input and whose dial is cali¬ 
brated in terms of the 200-MHz harmonics between 1 
and 10 GHz. Obviously, it is possible for the input fre¬ 
quency to heterodyne with either of two adjacent 
200-MHz harmonics to produce a beat frequency of 
less than 100 MHz. However, the lower of the two 
adjacent harmonics will produce a heterodyne fre¬ 
quency equal to the input frequency minus the har¬ 
monic frequency, while the higher harmonic will 
result in a heterodyne frequency equal to the har¬ 
monic frequency minus the input frequency. Since 
the former will result in a counter reading, which, 
when added to the selected harmonic frequency is 
the input frequency, it is the desirable one to use. 
This is accomplished by always tuning the cavity 
from the low-frequency end until the indicator shows 
the first output. The indicator responds to any output 
from the amplifier which is in the counter's frequency 
range, so that the lowest harmonic can be selected 
and harmonic ambiguities eliminated. 

Because the tunable frequency is a harmonic of 
the counter time base, determining the unknown fre- 
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quency is dependent on only the tuning dial calibra¬ 
tion for the selected harmonic; this calibration need 
only be sufficiently accurate to discriminate between 
adjacent harmonics. Therefore, as long as you are 
certain that the lowest harmonic has been selected, 
operation and frequency determination using a man¬ 
ual heterodyne down-converter is somewhat simpler 
than the same process involving a manual transfer 
oscillator. 

To iterate a point made previously, the measure¬ 
ment accuracy of the heterodyne conversion process 
is essentially the same as that of the basic counter 
because the harmonic frequencies are derived from 
or phase-locked to the time-base oscillator. Because 
of the problem of sweeping and selecting the appro¬ 
priate harmonic, an automatic heterodyne converter 
became realizable only with the advent of the electri¬ 
cally tuned YIG (/ttriunWron-Garnet) filter. 

The YIG filter consists of a single-crystal sphere of 
yttrium-iron-garnet in a controllable magnetic envi¬ 
ronment. The ferromagnetic resonance of such a 
sphere in an rf field can be varied by changing the 
magnetic field, and therefore can be controlled elec¬ 
trically. An rf signal can pass through the filter when 
the signal frequency is the same as the ferromagnetic 
resonant frequency; all other frequencies will be 
greatly attenuated. Thus the YIG filter is actually the 
heart of an automatic heterodyne counter, a block 
diagram of which appears in fig. 9. 

The counter time base is multiplied and drives a 
harmonic generator, much the same as in the manual 
heterodyne converter. The comb output of the har¬ 
monic generator feeds the input of the YIG filter, with 
the filter output applied to one input of a microwave 
mixer. The unknown input frequency is fed to the 
second input of the mixer. The filter control circuit 
drives the control magnet coils in the YIG filter so that 
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fig. 8. Simplified block diagram of a manual heterodyne 
down-converter used with a 100-MHz counter to measure 
frequencies between 1.1 and 10.1 GHz. 

the resonant frequency of the filter is swept from its 
lowest to its highest frequency. The mixer output, 
generated from the lowest harmonic frequency to 
pass through the filter, is amplified, converted to an 
appropriate logic level by the Schmitt trigger, and 
passed through the gate to the decade counters. 

The output of the video amplifier is also applied to 
an in-band signal detector, whose output inhibits the 
filter control sweep and keeps the YIG filter at the 
acquisition frequency. The signal detector also con¬ 
trols the signal acquisition logic, which further con¬ 
trols the filter tuning as required for successive meas¬ 
urements. The signal acquisition logic also controls 
the gate and other logic circuits (not shown on the 
block diagram) in the counter so that a direct reading 
of the input frequency is displayed on the counter 
readout. 

a look at today's technology 

Although there are a considerable number of uhf 


fig. 9. Simplified block dia¬ 
gram of an automatic heter¬ 
odyne-converter frequency 
counter. The heart of the 
system is the eiectrically- 
tunable YIG filter. 
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The Systrun-Donner made! 6054B employs a FLACTO™ (Frs- 
quency Locked Automatic Computing Transfer Oscillator) 
to permit measurements, with 1-Hz resolution, of frequen¬ 
cies as high as 24 G Hi [courtesy Systran Dormer Corpora¬ 
tion)* 

m 

counters available in today's market, the over-10- 
GHz microwave counter field is dominated by three 
manufacturers: EIP, Hewlett-Packard, and Systron- 
Donner, Since microwave counters employ the latest 
technology, a brief look at some typical instruments 
should be of interest to readers who are not 
employed in the microwave electronics industry. 

The Systron-Donner model 6054B covers a fre¬ 
quency range of 20 Hz to 24 GHz. It is an automatic 
transfer oscillator type of counter which employs a 
circuit designated by Systron-Oonner as an ACTO™ 


The N-computing channel is used to determine the 
value of N in the following manner. As can be seen 
from the block diagram, the VCO output is fed to the 
frequency shifter, as is a 1-kHz signal derived from 
the counter time base. The frequency shifter is a 
single-sideband generator that produces one side¬ 
band which is ^ kHz higher than the phase-locked 
VCO frequency. This frequency-shifted signal is 
routed to the N harmonic mixer and heterodyned 
with the unknown input frequency* The resultant 
mixer output, which will pass through the N video 
amplifier, has a frequency of N times 1 kHz: this sig¬ 
nal is applied to the N computer. The N computer 
digitally compares the video amplifier output fre¬ 
quency with the 1-kHz reference and generates a sig¬ 
nal which corresponds to the harmonic number, N* 
The signal is further processed and applied to the 
gate-control circuit to increase the gate time by a fac¬ 
tor equal to N, Thus, the counter will provide a direct 
readout of the input frequency, in terms of N times 
the phase-locked VCO frequency, which is fed to the 
direct-counting circuits after being converted to digi¬ 
tal levels by the Schmitt trigger* 

The counter also employs a Frequency Locked 
Automatic Transfer Oscillator (FLACTO™), which Is 
a modification of the ACTO technique* The frequen- 
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fig, 10. Simplified block diagram of the Systrqn-Oonnor ACTO™ (Automatic Computing Transfer Oscillator) down-convertor. 
This is an automatic transfer oscillator which requires only one VCO. 


(Automatic Computing Transfer Oscillator), A simpli¬ 
fied block diagram of the ACTO circuit is shown in 
fig. 10. The similarity to fig* 7 is apparent, with the 
input signal split and applied to the lock and N chan¬ 
nels. However, only a single VCO is used for both fre¬ 
quency and harmonic (N) determination. 


cy-lock feature permits the counter to tolerate very 
high levels of frequency modulation and makes the 
measurement virtually immune to the rate of modula¬ 
tion. Additional details may be found in reference 3. 

The model 6054B has two signal inputs* One is a 
high-impedance, direct-counting input for 20 Hz to 
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20 MHz; the other is a 50-ohm input for signals 
between 20 MHz and 24 GHz, When the latter is 
used, one of two operational modes may be select¬ 
ed, In the norma! mode, the local oscillator is locked 
to an internal reference, which results in a high reso¬ 
lution reading in the shortest period of time U-Hz res¬ 
olution for 1-second sampling), in the wide mode, 
the local oscillator will harmonically track the input 
frequency, which enables it to track swept or fre 
quency-modulated signals. 

A new technique, known as harmonic heterodyne 
conversion, is used in the Hewlett-Packard model 
5342A microwave frequency counter. This conver 
sion scheme is a hybrid of the heterodyne and trans¬ 
fer-oscillator down-conversion circuits in that the 
counter acquires the input frequency in the manner 
of a transfer oscillator, but measures the frequency 
as dues a heterodyne converter, 

A block diagram of the harmonic heterodyne 
down-converter appears in fig. 11. In this arrange¬ 
ment, the conversion oscillator is a programmable 
frequency synthesizer locked to the counter time 
base. The synthesizer output is applied to a sampler, 
as is the input signal. The microprocessor increments 
the synthesizer until one of the inputs from the sam¬ 
pler is in the counting range of the direct counter. At 
that time, the signal detector generates a signal that 
causes the microprocessor to cease incrementing the 
synthesizer, and the amplified sampler output fre¬ 
quency is counted; this frequency is the input fre¬ 
quency divided by a harmonic number, N, 

To determine N, the microprocessor increments 
the synthesizer to cause a small frequency change. 
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Hewlett Packard's 5342A Microwave Frequency Counter 
uses a microprocessor-controlled harmonic heterodyne 
down converter. When the counter is equipped with its am¬ 
plitude-measurement: option, both frequency and amplitude 
can be displayed simultaneously. The five left hand digits 
are used to display frequency with 1 MHz resolution, and 
the four right hand digits display amplitude with 0.1 dBm 
resolution and a polarity sign Icourfesy Hewlett-Packard 
Company). 

Hz to 18 MHz, with a recently announced option 
which extends its upper limit to 24 GHz. Also avail¬ 
able as an option is amplitude measurement. This 
feature allows simultaneous measurement of both 
the frequency and amplitude of an incoming sine 
wave. Amplitudes are displayed with a resolution of 
0,1 dBm over a dynamic range of - 22 to + 20 dBm. 
The amplitude-measuring scheme employs a diode 
detector circuit in conjunction with an internal refer¬ 
ence oscillator for level comparison. The amplitude 


fig, 11. Simplified block dia 
gram of the harmonic hetero^ 
dyne converter used in the 
Hewlett Packard model 5342A 
M icrowa ve Frequency Counter. 
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Since there are now two outputs of known frequen¬ 
cies from the sampler, which result from beating the 
input signal with N times two known frequencies, the 
microprocessor is able to perform the simple alge¬ 
braic computation required to determine N. 

The 5342A counter covers a frequency range of 10 


measurement circuit is calibrated during production 
and, for signals over 500 MHz, error correction 
values, as a function of frequency, and input level are 
stored in an amplitude PROM {programmable read¬ 
only memory) for use by the microprocessor. This 
technique ensures an accuracy of ±1.5 dBm for 
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The keyboard controls Xhe source locking circuitry in the 
EIP model 371 Source Locking Microwave Counter A sepa¬ 
rate LCD display, located just to the left of the keyboard, 
displays the desired frequency entered via the keyboard 
[courtesy E!P t fnc .). 


sine wave input signals within the operational 
dynamic range. 

As can be seen from the photograph of the 
Hewlett-Packard model 5342A, operation of the 
counter is controlled by means of a front-panel 
keyboard. The keyboard provides control of resolu¬ 
tion, self-check, automatic or manual modes, ampli¬ 
tude and/or frequency measurements (with the ampli¬ 
tude option installed), frequency and amplitude off¬ 
set, etc. Such is the power of the microprocessor- 
controlled instrument, A detailed discussion of the 
model 5342A appears in reference 4. 

A unique instrument manufactured by EIP is their 
model 371 source-locking microwave counter. This 
counter is an automatic heterodyning type that 
covers a range of 20 Hz to 18 GHz, and, in addition, 
has the ability of locking any signal source between 
10 MHz and 18 GHz to the same long-term accuracy 
and stability as the time-base oscillator in the coun- 



fig, 12. Block diagram of the source-locking section of the 
EIP model 371 Source Locking Microwave Counter, The fre¬ 
quency of an external signal source can be locked to a pre¬ 
set frequency between 10 MHz and 18 GHz with the same 
long term stability and accuracy as the time base oscillator 
in the counter. 


ter. The only requirements for the signal source are 
that it have an fm input and that it can be set manual¬ 
ly to within 20 MH 2 of the desired output frequency. 
A block diagram of the sourcedocking circuits is 
shown in fig. 12. 

Source locking is accomplished by converting the 
input signal to one that is in the 10- 300-MHz range, 
using heterodyne down-conversion. The microproc 
essor control then calculates the proper division ratio 
to produce a 50-kHz output from the programmable 
divider when the input signal is equal to the desired 
frequency, which has been entered via the keyboard. 
(An auxiliary keyboard display on the counter records 
the frequency which has been keyboarded in). The 
dc component of the phase detector output, applied 
to the fm input of the signal source via the bandwidth 
and polarity control circuit, alters the frequency of 
the signal source until it is equal to the desired fre¬ 
quency. 

The microprocessor controls the overall loop 
response by systematically varying the bandwidth 
and polarity parameters until a phase lock is achieved 
at a nominal bandwidth of 2 kHz. If the loop cannot 
be locked at this bandwidth, because of inherently 
low bandwidth in the signal source, the microproces 
sor repeats the process at a nominal bandwidth of 
500 kHz. The automatic bandwidth and polarity con 
trol permits the use of the source-locking counter 
with signal generators and sweepers of different 
modulation sensitivities and polarities. 

summary 

This has been a necessarily brief overview of uhf 
and microwave counters. I have intentionally omitted 
a comparison of the several down-conversion sys 
terns being used today, since such comparisons are 
often a matter of specsmanship. Readers who are 
interested in such comparisons, or who want more 
detailed information on the conversion techniques 
used by the manufacturers dominant in the field, 
should consult references 3 through 7. 
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For more than a quarter century, International Crystal Mfg. 
Co., Inc. has earned a reputation for design and capability 
in manufacturing and marketing precision electronic 
products. 

The market for International crystals is worldwide. With a 
full range of types and frequencies available. International 
is a major supplier to the commercial and industrial crystal 
market. 


International’s leadership in crystal design and 
production is synonymous with quality quartz crystals from 
70 KHz to 160 MHz. Accurately 
controlled calibration and a long list 
of tests are made on the finished 
crystal prior to shipment. 

That is why we guarantee 
International crystals against defects, 
material and workmanship for an 
unlimited time when used in equipment 
for which they were specifically made. 

Orders may be placed by Phone: 

405/236-3741 • TELEX: 74 7-147* CABLE: 

Incrystal • TWX: 910-831-3177 • Mail: 

International Crystal Mfg. Co., Inc., 10 
North Lee. Oklahoma City. Oklahoma 
73102. 



Write for information. 



INTERNATIONAL CRYSTAL MFG. CO., INC. 

10 North L**e Oklahoma City Oklahoma 7310 ? 






vertical antenna 


for 40 and 75 meters 

Design and construction 

of a two-band 
vertical antenna 
that fits into 
a modest city lot 

Many Amateurs live on small lots in crowded 
neighborhoods and don't have the space for full-size 
horizontal antennas for the low-frequency bands. For 
example, my lot is small and cut into the side of a hill. 
The house and a swimming pool occupy the only flat 
area. A few years ago, during the sunspot doldrums, 

I became interested in working some low-band DX 
with emphasis on 75 meter SSB. The two-band verti¬ 
cal antenna described here is the result of my exper¬ 
iments. 

First I tried a two-band inverted V hung from my 
beam antenna tower. I had little success competing 
on 75 SSB, although the antenna worked fairly well 
on 40 meters. It was also a bother whenever I had to 
lower the tower because of weather. The next anten¬ 
na considered was a ground-mounted vertical cut to 
one-quarter wavelength on 75 meters. This design 
became very unattractive for a number of reasons. 
Very little free ground area was available for a good 
radial system, and the ground is exceedingly hard 
with low-conductivity soil. The only available site 
locations were either difficult for running coax or 
were in locations where a considerable amount of the 
radiation would be into my house and those of neigh¬ 
bors. About the only place left to consider was the 
top of the house, which is about 9x12 meters 
(30 x 40 feet). 

This led to the design of an inexpensive two-band 
groundplane vertical antenna for 40 and 75 meters 


mounted on the top of the gable roof. The antenna 
was made from a three-section push-up TV mast, 
about 8 meters (25 feet) of RG-8/U coax, some gal¬ 
vanized TV guy wire, a TV-type ceramic pot capaci¬ 
tor, a short piece of stair railing dowel, a few insula¬ 
tors, and 61 meters (200 feet) of almost any kind of 
copper wire for two sets of radials. The antenna is 
shown in fig. 1. A simple fixed-tuned L network was 

GOOD INSULATOR HERE 



fig. 1. Two-band vertical antenna for 40 and 75 meters. 


I mounted at the base to obtain a good impedance 
match on both bands. Two sets of two radials were 
used, one straight set for 40 meters and a Z configu¬ 
ration for 75 meters. 

operating principles 

The TV mast (fig. 1) is one-quarter wavelength 
long on 40 meters. From the top a length of RG-8/U 

By Paul A. Scholz, W6PYK, 12731 Jimeno 
Avenue, Granada Hills, California 91344 
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50 ohms. The base section has a characteristic impe¬ 
dance* of about 350 ohms. Accordingly it appears as 
an inductive reactance on the order of 350 ohms. The 
top radials act as capacitance loading and have an 
effective capacitance of about 100 pF with a reac¬ 
tance of about 400 ohms (fig. 2). The mast, coax, 
and capacitive top hat form a series-resonant circuit 
on 75 meters, allowing the mast to be an effective 
one-eighth-wavelength radiator with a fairly flat cur¬ 
rent distribution. Note from fig. 3 that the current 


fig. 2. Capacitance of wire in space as a function of wire 
length. To find total capacitance, multiply length by capaci¬ 
tance per meter (foot). Curve assumes length-to-diameter 
ratio greater than 50. Curve was used to determine capaci¬ 
tance of the antenna top-hat radials. 


coax is dropped, which is shorted at the bottom end. 
The top outer conductor (shield) is connected to the 
top of the TV mast. The top center conductor is con¬ 
nected to two slanted radials, which act as guy wires 
and the capacitive-loading element, or "top hat." 

The coax on 40 meters appears as a parallel-reso¬ 
nant circuit and isolates the mast from the top-hat 
radials. On 75 meters the coax is one-eighth wave¬ 
length long and acts as a series inductance of Zq, or 
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fig. 3. Equivalent circuit of the two-band antenna. The 40- 
meter version is shown in (A), 75-meter version in (B). 



fig. 4. Radiation resistance of short monopole antennas, 
which was used to derive base resistance of the antenna L 
matching network. 

distribution along the mast on 75 meters is fairly 
uniform. 

Fig. 4 is used to derive the base resistance for the 
design of the L matching network. On 40 meters the 
antenna is one-quarter wavelength long and has an 
input impedance in the order of 40 ohms. On 75 
meters, because of top loading, the base impedance 
is about 18 ohms. If base loading were used, one- 
eighth wavelength on 75 meters would have a base 
impedance of only 7 ohms and would be inefficient. 


* Characteristic impedance is 


inductance per unit length 
capacitance per unit length 

2h 


and 


is approximately 60(ln 
and d is diameter. 


- 1), where h is height 
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EXAMPLE TO MATCH 20 OHM ANTENNA TO 50 OHM COAX 
AT 3 8 MHz 


50+jO 


!600pF 
(—}24 5) 



*•20 OHMS 



2.5 


X )-- 20 1 / 2.5-1 
= 20X122 = 24.5 OHM 
=~ j24 5 (CAPACITIVE) 

= 1600pF at 3.8 MHz 


nR i 2.5X20 

= 41 OHMS 
= +j4l (INDUCTIVE) 

= 1.7pH AT 3.8 MHz 


fig. 5. L network matching circuit development. 


reliable over the past four years. Plastic materials 
such as acrylic are suitable. See fig. 7 for top insula¬ 
tor assembly. Each end of the coax cable mounted 
inside the mast should be dipped in wax or otherwise 
sealed. 

The two top radials are made from galvanized or 
copperweld guy wire. Soft copper wire was used 
originally but broke at the top end as a result of wind 
stress. The top radials are at high voltage on 75 
meters but have low current. They are not used on 40 
meters. Accordingly, it's not necessary to use high- 
conductivity wire. The lower end of the radials termi¬ 
nate in small, corrugated antenna insulators. The 
wire is cut longer than shown, passed through the 
insulator, and twisted back on itself so that easy 
adjustment may be made. The vertical angle of the 
radials isn't critical. An anticorona noise loop is formed 
at the top of the mast either by extending the coax or 
one of the top radials. 

The base-mounting insulator can also be made 
from wood boiled in wax. This point is at low voltage 
and insulation isn't critical. I used a tilt-over, U-chan- 
nel TV base for convenience in mounting. The mast 
should be supported by one set of four insulated 
guys at the top of the base section of the three-sec¬ 
tion TV push-up mast. Guy rings are usually supplied 
with the mast. 


The L network design is developed in fig. 5. The 
resultant circuit is derived in fig. 3. The measured 
input matching characteristics are shown in fig. 6. 

adjustment 

Adjustment is straightforward. Little interaction 
occurs between 40- and 75-meter adjustments. First 
adjust the 40-meter radials, the two straight 10-meter 
(33-foot) lengths equally until a minimum VSWR is 
obtained at the desired operating frequency. Next, 
for 75-meter operation, adjust the Z-configuration 
radials equally. If this doesn't quite hit the desired 
frequency a slight adjustment of the top-hat radials 
may be necessary. These radials don't affect 40- 
meter operation to any extent. Recheck 40 meter 
operation. The VSWR on 40 meters will not be unity, 
because the base impedance is on the order of 40 
ohms. The matching network may need a slight 
inductance change for the best match on 75 meters. 
This adjustment will have negligible effect on 40 
meters. 

construction 

Details are shown in figs. 1 and 7. The top of the 
mast on 40 meters is at a very high voltage, so a 
good-quality top insulator is needed. I used low-sap 
wood (maple) boiled in wax. The insulator has been 




fig. 6. Measured input matching characteristics for the two- 
band antenna. 40 meters (top) and 75 meters (bottom). 
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fig 7. Construction details of the top insulator. 


The L matching network is mounted on the base of 
the mast above the mounting insulator. A heavy, 
flexible, stranded wire is run from the bottom side of 
the L network to the center of the groundplane radi¬ 
als. This makes it convenient to tilt the mast without 
disassembly of the network or feed coax. The 1.7-^H 
inductor is ten turns of 1.6 mm (no. 14) bare wire, 38 
mm (1 1/2 inches) diameter and 35 mm (1 3/8 
inches) long. Spacing is six turns per 150 mm (six 
turns per inch). 

The groundplane radials form resonant elements 
and should be separated from surrounding surfaces 
except at their center. The vertical angle of the radi¬ 
als is not critical. The ends are supported and termi¬ 
nated by insulators similar to the top radials for con 
venience of adjustment. Bend the radials to suit the 
shape of roof. The bend at the 10-meter (33-foot) 
point can vary slightly. The wire type isn't critical. 
Anything larger than 1 mm (no. 18) either enameled 
or covered will suffice. 

performance 

The antenna has been in use since 1974. Operation 
has been satisfactory. The only mode used on 75 
meters was SSB, with some CW on 40 meters. All 
continents except Europe have been worked several 
times on 75 meters, with good reports. If you live in a 
high noise location, this may not be the antenna for 
you. If you live in a place where lightning is active, 
make sure an adequate ground is provided. This 
antenna makes a dandy lightning rod. 

ham radio 



CRYSTAL FILTERS and DISCRIMINATORS 

9.0 MHz FILTERS 

XF9 A 2.5 kHz SSB TX $42 65 

XF9-D 2 4 kHz SSB RX/TX $57 90 

XF9 C 3.75 kHz AM $62.25 

XF9-D 5.0 kHz AM $62.25 

XF9.F 12 0 kHz JMBFM $62.25 

XF9-M 0 5 kHz CW (4 pole) $43.55 

XF9NB 0.5 kHz CW (8 pole) $77 15 

9,0 MHz CRYSTALS <Hc2S/u) 

XF90O 9000.0 kHz Carrier $5 00 

XF901 8998.5 kHz USB $5 00 

XF9Q2 9001 5 kHz USB $5 00 

XF903 8999 0 kHz BFO $5 00 

F 05 Hc25/u Socket Cheiji* 50 

F OB Hc25/u Socket F,C, Board .50 

TRANSVERTERS FOR ATV 
OSCARS 7, 8 & PHASE 3 

Trsfiiwrien by Mitrewave Modules and oibrt manufacturers can comtflrt your 
noting U* B.ifid rty lo operate on the VMF & UHF bands. Model* also 
available for 2M to 70cm and I’d ATV operators from Cb2/Cb3 to 70cnii, 
Each tfiinswztfr coni a tin both a Tx up-converter and & Rx down-ton verier. 
Write tor detail) of i he- largest sflrchan available - 
Prices stirt Ot $179.95 plus $3.50 shipping._ 


Ex I nut 
Inquiries 
Invited 

Shipping 
$L50 
per filter 


SPECIFICATION 

Output Power 
firtfinff N-F. 
Recover Gam 
Prime Power 


Attention owners of the original MMt432-28 models; Update your Irans- 
vcriir to operate OSCAR 8 & PHASE 3 by adding the 434 to 438 MHz 
range Mod kit including full Instructions $22.50 plus $1.50 skipping etc 

RECEIVE CONVERTERS 


MODELS FOR ALL BANDS 50 MHz 
THRU 1296 MHz LOW NOFSE OP¬ 
TIONS AT 432 MHz. 


STANDARD I F. 10M. t.F. OPTIONS &M A 2M AVAILABLE 
POWER 12V D C. Shipping $2,50 

M Me 144 N. f. 2.0 db typ, 

MMd432 N, F. 3.0 db typ. $69,95 

MMc432-5/TC Twin Xtal ff4.95 

MMC438/ATV Ch2 or Ch3 IF $04.95 

MMcl296 N, F, 8 5 dB typ $89.95 

ANTENNAS (FOB CONCORD, VIA UPS) 

144-148 MHz J SLOTS 

0 OVER 8 HORIZONTAL POL, + 12 3 dBd D8/2M $53.25 
8 BY 0 VERTICAL POL, D0/2M VERT. $62,50 

0+8 TWIST 8XY/2M $55.00 

, 420-450 MHz 

v multi beams 


For local, OX. OSCAR, 
and ATV u»t. 


48 EL, GAIN .-15,7 dBd 70/MBM48 $57.70 

88 EL. GAIN +18 5 dBd 7O/MBM0S $84,00 

UHF LOOP YAG1S 

26 LOOPS GAIN +20 dBi 

1250 1340 MHz 1296 LY $58.15 

1650+750 MH z 1691-LY __ $81 >45 

Send 30r (2 ilampj) for full detail* of KVG crystal product! and alt 
your VHF & UHF equipment requirement!, 
pre. Selector fillers Amplifier! 

Varactor Tripler* Crystal Fitters 

Decade Prt-Scalm Frequency Filter* 

Antennas Oscillator Crystal* 


SSB TranivenerJ 
FM Tramwrteri 
VHF Converter! 
UHF Convener i 
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updating the Collins KWM-2 


Important modifications 
are described for 
modernizing the KWM-2 
high-frequency transceiver 


Introduced to the Amateur world in the fail of 
1959, the Collins high-frequency KWM-2 transceiver 
quickly became the classic, with over 40,000 units in 
use worldwide by Amateurs, commercial services, 
and the military of numerous nations. The latest ver¬ 
sion of this popular rig is the KWM-2A. Time-proven 
by its robust construction and its long life in these 
days when circuit-boarded, solid-state gear quickly 
eliminates obsolete designs, this fine transceiver has 
more than held its own. Over the years revisions have 
been made to the original design. This article covers 
some important modifications to the KWM-2 family 
and describes how you can incorporate them into 
your unit to help bring it up to date. 


the KWM-2 

The Collins KWM-2 high-frequency transceiver is 
widely recognized as a superior piece of Amateur 
gear and is continuing a long and useful life. A 
decade ago a military overview of communications 
equipment in governmental service praised the 
KWM-2 for reliability, ruggedness, and ease of 


# Gus Browning, W4BPD, tells the story of a KWM-2 he took along on a 
DXpedition in the Indian Ocean. It was dropped overboard by a crew mem¬ 
ber during an attempt to land on an obscure island. Native divers finally 
fished up the KWM-2 and brought it ashore. After flushing with fresh water 
and drying out for a few hours, the rig was hooked up — and it worked! The 
only casualty was the meter movement, which had opened up. A local arti¬ 
san repaired the meter winding and Gus was back on the air. 


I repair. Countless thousands of Amateurs agree with 
this conclusion.* 

While the newest KWM-2s retain the original 
classic appearance, numerous revisions and modifi¬ 
cations have been incorporated over the years which 
make the modern version easier and better to operate 
than the older sets. Some of the important modifica¬ 
tions that can be made by the advanced Amateur 
with adequate test equipment are described here. 
For those who don't want to dig into their transceiv¬ 
er, information is furnished on getting the more 
sophisticated and difficult modifications made by a 
professional. In any event, before undertaking any 
revision or modification to your KWM-2, make sure 
the change has not already been incorporated into 
your equipment. Many hams own second-hand 
units, so it's wise to make sure your manual agrees 
with the particular transceiver you own, at least as 
far as the schematic and voltage charts are con¬ 
cerned. Be suspicious of an older model KWM-2 that 
has a new manual. The two may not be in exact 
agreement. 

All modifications should be made with a 40-watt 
(or smaller) soldering iron, so as to protect the insula¬ 
tion on wires next to the soldering iron. A magnifying 
glass is helpful, as are needle-nose pliers. You'll be 
working in an area with a high parts density and you 
don't want to damage some circuits while you modi¬ 
fy others! 

the "wing" versus 
the "meatball" 

Around mid 1968, Collins changed their old winged 
emblem and adopted a new, round escutcheon 
known as the "meatball." This cosmetic change 
allows you to determine the approximate age of your 

By William I. Orr, W6SAI, 48 Campbell Lane, 
Menlo Park, California 94025 
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KWM-2, as the random serial numbers on the 
KWM-2 after 1968 no longer date the equipment for 
the layman. On the used-equipment market, the 
"meatball" KWM-2 commands a somewhat higher 
price than the older "wing" model. It's best to buy 
the KWM-2 on performance and appearance, how¬ 
ever, and forget about the emblem. Sometimes you 
can realize a tidy savings by buying a "wing" model 
in good condition rather than the newer "meatball" 
model. 

If you do buy a used KWM-2, check it carefully in 
both transmit and receive modes on all bands before 
you part with your money. Look under the chassis to 
make sure the previous owner hasn't made his own 
unique (and often unworkable) modifications. Many 
good KWM-2s for sale are showing up in the classi¬ 
fied ads, as bedazzled hams trade in their units for 
the latest solid-state transceiver complete with bells, 
whistles, and a six-month wait for replacement parts. 
Good! Their loss is your gain if you want to own a 
rugged and reliable transceiver that you can service 
and repair yourself. 

minor bugs you may not have 
observed the first time around 

Transmitter instability? Signs of oscillation? 

Before you tear things apart or attempt reneutraliza¬ 
tion of the amplifier stage, remove the amplifier-com¬ 
partment lid and make sure the tube shield of the 
6CL6 driver stage (V8), is firmly in place. A loose 
tube shield can play havoc with transmitter 
operation! 


V9 VIO 

6146 6146 



AMPLIFIER COMPARTMENT 



o 

fig. 1. Diode CR7 placed in amplifier screen circuit protects 
receiver from blocking caused by screen emission of 6146 
tubes. (A) circuit modification, (B) diode placement. 


Receiver blocking on switch-over? Sometimes 
you'll notice a delay of up to 30 seconds during 
which time the receiver is blocked and no signals are 
heard after switch-over from the transmit mode. This 
problem is caused by screen emission from the 6146 
amplifier tubes (V9), (V10), which paralyzes the 
receiver age (automatic gain control) circuit. New 
6146* tubes will sometimes cure this annoying prob¬ 
lem, but a permanent fix is easily achieved by placing 
a diode in the amplifier screen power lead, which 
blocks negative current (fig. 1). This mod is easily 
and quickly made in the bottom of the amplifier com¬ 
partment. The diode is substituted for the wire lead 
between the screen feedthrough terminal in the com¬ 
partment wall and nearby socket tie-point strip 
(TS1). The diode anode is connected to the feed¬ 
through terminal. Put insulated sleeving on the diode 
leads. This mod has no effect on transmitter per¬ 
formance. 

ALC meter instability? Does the zero reading of the 
ale meter float around during transmit, or does it 
gradually drift up-scale as the KWM-2 warms up? 
This annoying fault can usually be cured by replacing 
capacitor C157 (0.01 fx F, 200 volts) with a new low- 
leakage mylar or polypropylene unit. You'll find the 
old unit attached to pins 1 and 3 of socket XV17A 
(6BN8). 

Equipment runs hot? Short tube life? The 

6U8/6U8A and 6AZ8 tubes in the KWM-2 are said to 
have short lives. The grapevine suggests replacing 
the 6U8/6U8A with a 6EA8 for longer life. This can 
be done in most sockets, with no change in perform¬ 
ance, except for the 6U8/6U8A used as the audio 
tone oscillator (VI). Some 6EA8s will not work in this 
circuit, and others will distort the audio tone signal, 
which then bleeds into the receiver audio system dur¬ 
ing CW operation. Stick with the 6U8/6U8A in this 
socket and look for short-life tube problems 
elsewhere. 

In some KWM-2s the low-voltage dc supply (sup¬ 
posed to be a nominal 275 volts) runs from 300 to 
over 340 volts when the standard Collins 516-F2 pow¬ 
er supply is used.t No wonder some of the small 
tubes are cooked! Measure your low-voltage supply. 
It should not run much over 290 volts on receive and 

* Folklore has it that either 6146B tubes won't perform properly in the 
KWM-2, or that 6146Bs are the only tubes to use in the KWM-2. Forget 
both of these fairy tales. The differences between the 6146, 6146A, and 
6146B are minimal (mostly being one-upmanship in advertising policy). All 
do the job equally well. It's not necessary to match 6146-type tubes, either, 
although it's suggested that a 6146A not be used with a 6146B. 

tOvervoltage is presumed due to various manufacturers having supplied 
the power transformer and filter chokes. Design and windings of these 
components seem to vary, especially in the dc resistance of the transformer 
or choke coils. This could account for the voltage variance. 
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fig. 2. Voltage dropping resistor RT1 added to reduce low 
voltage to small tubes in KWM-2. A heat-dissipating resistor 
in a finned housing is recommended. This is bolted to the 
chassis sidewall near the 5R4GY socket. A Dale type RH 25 
resistor or equivalent is suggested. 

260' volts on transmit. If the voltage is much higher 
than these values, add a 75-150 ohm H 25-watt wire- 
wound dropping resistor, R11, as shown in fig. 2. 
The small Tubes in the KWM-2 will run much cooler if 
you do this. The 5U4GB rectifier in the power supply 
should be replaced with a solid-state plug-in rectifier, 
and the resistance value of Rll should be chosen to 
deliver the correct voltage. Substitution of the recti¬ 
fier improves regulation and removes 15 watts of fil¬ 
ament power from the supply transformer. 

You should also replace the 5R4GY high-voltage 
rectifier with a suitable solid-state plug-in device. 
This action will remove an additional 10 watts of fila 
ment power from the transformer and will increase 
the B-plus voltage by about 40 volts, providing a few 
more watts of power output and a cooler-running 
transformer. This simple substitution also boosts the 
6.3-volt filament supply, which is marginal at best. 
You'll probably have to readjust the amplifier bias 
control, R9, in the supply for the correct resting plate 
current of the amplifier tubes after these mods have 


been made (40 mA for general use or 50 mA when 
driving a linear amplifier). 

Old filter caps in the power supply? It s a good 
idea to replace the high-voltage filter capacitors and 
the bias filter capacitor in the power supply if the 
KWM-2 is an older model. The capacitors become 
leaky with age and the capacitance value drops off at 
the same time. You can put more microfarads in the 
same space occupied by the old units and this im¬ 
proves the supply's dynamic stability. When you put 
the new capacitors into the circuit be sure to observe 
polarity, for the bias capacitor, which is hooked up 
"backwards/' with the positive terminal grounded. 
Capacitors C2, C3, and C4 can be replaced with 
equivalent 80-^F, 450-volt units, and C5A-B can be 
replaced with a dual 30-^F, 250-volt unit. Capacitors 
C6, C7 can be replaced with 40-jxF, 250 volt units., 
Unless the shunt capacitor, Cl, is defective (a rare 
occurence), don't bother to replace it. 

Dial chatter or backlash? Underneath the VOX 
plate atop the main tuning dial assembly is a small 
idler pulley mounted to the front panel to the left of 
the dial mechanism (as viewed from the front). This 
pulley holds the two dial plates in alignment as the 
dial is rotated. Unbolt and lift up the VOX plate; this 
requires removal of one screw at the top left of the 
plate and two screws above the panel escutcheon, 
Now you can see the dial pulley. If it's loose it will rat¬ 
tle, and the dial will show backlash to a greater or les¬ 
ser degree. The amount of mesh with the dial 
mechanism is determined by the center screw hold¬ 
ing the gear. For a quick fix, loosen the screw and 
slide the gear into the dial mechanism a very small 
amount and retighten. Caution! The gear-retaining 
screw is very short. Don't loosen it too much or it will 



fig, 3. Grounding ctip on amplifier loading shaft reduces harmonics escaping from amplifier compartment Tube shield on VI 
(5AZB) decreases tube temperature. Heat sink shield is used. 
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fall out and you'll lose dial alignment. However, if 
you hold the two dial disks together to keep them 
from losing alignment, you can completely remove 
the idler gear and coat the gear shaft with silicone 
grease, which will eliminate dial rattle. Maintain the 
position of the dial plates so that you don't lose 
calibration. 

TVI on 10 meters? Why do some KWM-2s show 
bad TVI on 10 meters while others don't? And why 
does the TVI often worsen when you bring your hand 
near the final amplifier tuning/loading panel con¬ 
trols? The answer is that these concentric shafts 
come out of the amplifier compartment and are insu¬ 
lated from the front panel of the KWM-2 by an 
almost invisible panel bushing. In effect, the shafts 
act like a radiating antenna for amplifier harmonics 
that would otherwise remain bottled up in the ampli¬ 
fier compartment. A shaft grounding clip* bolted to 
the outside of the amplifier enclosure (as shown in 
fig. 3) grounds the outer shaft and reduces the har¬ 
monic signal at this escape point to near zero. The 
grounding clip is held in position with (4-40) hard¬ 
ware. 

If your KWM-2 doesn't incorporate a vhf choke 
(LI28) in the power amplifier B-plus lead immediately 
following plate choke L17, a 120-jiH choke should be 
added to prevent harmonic currents from passing 
into the power supply (fig. 4). 

Receiver i-f tube VIB run hot? Place your hand on 
VI, the 6AZ8 i-f amplifier tube after the KWM-2 has 
been running fora few hours. Wow! Hot! No wonder 
this tube is said to have a very short operating life. 
And no wonder the S-meter zero-signal reading 
shifts about on the scale. The latest versions of the 
KWM-2 have incorporated a protective resistor (R75) 
in series with pin 3 (cathode) of tube VI to ground to 
limit plate current. If you don't have this resistor in 
the circuit, a 10-ohm, 1/2-watt resistor placed in 
series with the ungrounded terminal of the receiver 
GAIN ADJUST potentiometer, R132, mounted on the 
VOX plate, will help reduce the tube temperature. In 
addition a heatsink-style tube shieldt is placed 
over VI. 


Zl zz 



fig. 4. Vhf choke (L128) in B-plus lead to final amplifier helps 
suppress TVI-causing harmonics. A J.W. Miller 9360-13 
choke rated at 400 m A is suggested. 
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fig. 5. Modified VOX relay control circuit. Resistor R202 is 
added to reduce current through the relay coil. It may be 
necessary to reduce the value of the resistor in some cases 
to provide proper pull-in current. In some KWM-2s resistor 
R202 is 330 ohms and is located in the cathode circuit be¬ 
tween pin 7 of socket XV4 and the circuit to J15 and J16. In 
this case, no plate resistor is required. In some units resistor 
R46 is 3.3k. It should be replaced with 2.2k for this modifica¬ 
tion. 


Heat-sink shields are hard to come by, but perhaps 
your friendly electronics store (or the local flea 
market) has some. A retainer mounting shell is also 
required. The shell is mounted to socket XVI using 
the existing mounting bolts. You'll probably find (as I 
did) that the mounting shell has a negative clearance 
with respect to the socket. The solution is to cut tiny 
slots around the bottom edge of the shell with metal 
snips. Cut to a depth of about 1.5 mm (1/16 inch) 
then bend out the tabs you've made with a pair of 
long-nose pliers. The shell will then fit snugly over 
the socket rim. Snap the heat-sink shield over the 
tube, and longer tube life will be your reward. 

Relay problems? Some KWM-2 owners have found 
to their sorrow that the coil of VOX relay K2 burns out 
after prolonged use. The popular and expensive solu¬ 
tion is to get a "meatball" KWM-2 with plug-in 
relays. However, a circuit modification somewhere 
along the long production history of the KWM-2 has 
solved this vexing problem, even in some of the older 
models. A 12k, 2-watt safety resistor (R202) is placed 
in series with the plate of the VOX relay amplifier 
tube, V4B, fig. 5. If your KWM-2 doesn't have this 
modification it's a good idea to incorporate it, as it 
might save you a destroyed relay coil. The resistor 
can be mounted between pin 8 of socket XV4 and a 
tie-point epoxied to the chassis near the socket. 

Lack of receiver sensitivity on some bands? 
Even after repeated alignment some KWM-2s show 


*The Collins part number of the grounding clip is 553-2555-002. You may be 
able to obtain a clip from Dennis Brothers, WA0CBK, Route 1, Box 1, 
Potter, Nebraska 69156. 

tSuitable heat-dissipating tube shields are manufactured by, and available 
from. International Electronic Research Corporation, 135 West Magnolia 
Boulevard, Burbank, California 91502. The shield cools tube bulb tempera¬ 
ture to below that of the bare bulb. A type TR6-6020B shield is used for the 
6AZ8 or 6U8/6U8A. A TR6-6025B is recommended for use with the 6CL6 
driver tube. 
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The following components are now added: 

1. Connect new R83 (1.5 meg) from E30C to E30J. 

2. Connect new C93 (0.47 fiF) from E30C to E30J. 

3. Connect new R82 (4.7k) from T-5 terminal 4 to 
TS8-1. Use sleeving on leads and route around 
E30. 

4. Connect new R180 (680k) from TS8-1 to E30C. 


AGC TO 
VIB AND V3B 



AGC TO 

* VIB AND V3B 



fig. 6. KWM-2 mods to improve age response. Original cir¬ 
cuit is shown in (A). Circuit in (B) is the modified setup as 
described in the text. Terminal support E30 is adjacent to 
the audio output transformer T6. Terminal TS8 is equidis¬ 
tant from E30 and T6. 

poor sensitivity on some bands, or sensitivity seems 
to change when sidebands are switched. This prob¬ 
lem can be caused by signal overload from low-fre¬ 
quency sideband oscillator VIIA, whose signal is 
coupled into the receiver section wiring harness. 

The culprit is rf choke L22 in the crystal-oscillator 
plate circuit. The choke is part of a tuned circuit and 
can radiate energy furiously. Radiation from this 
inductor can get into circuits where it doesn't belong 
and reduce overall receiver sensitivity. The cure is to 
remove choke L22 and replace it with a shielded rf 
choke. A parasitic suppressor (R195, 47 ohms, 1/2 
watt) should also be placed in series with the grid, 
pin 2, of socket XV11 A. 

Receiver age pumping and overshoot on noise 
pulses? Some of the older model KWM-2s use the 
age time constant circuit shown in fig. 6A. A newer 
circuit is also shown in this illustration. The compo¬ 
nents to be changed are on terminal support E30, 
shown in the technical manual. These are R82 (4.7k), 
R83 (3.3 meg), C92 (0.01 fiF) and C93 (0.05 fiF). In 
addition, R180 (150k) from terminal TS8-1 to E302, 
and C265 (0.001 fiF) from TS8-1 to the power-con¬ 
nector grounding ring are removed. (Note that R180 
and C265 are not incorporated in some early models.) 


5. Connect new C265 (0.01 fiF) from TS8-1 to 
E30C. 

6. Connect new C92 (0.01 fiF) from TS8-1 to 
ground ring on power connector J13. Check wir¬ 
ing against fig. 6B. Mark the modification in your 
manual for reference. 

Age overload and audio distortion on strong 
SSB signals? It's recommended that this useful 
modification be performed along with the previous 
one in cases where both arrangements are missing 
from the transceiver. This modification adds hang 
age to the receiver rf amplifier (fig. 7) and greatly 
improves strong-signal reception. Refer to the under¬ 
chassis layout of fig. 2 for placement of parts: 

1. Remove screw and lockwasher nearest front 
panel used to secure audio transformer T6. 

2. Install a two-terminal, lug-type strip on T6 using 
screw and lockwasher. 

3. Disconnect the white-green-blue wire at TS8-1, 
pull it back through the cabling and reconnect it to 
terminal 1 of the newly installed lug-type strip. Call 
this new strip TS11. 

4. Connect R213 (2.2 meg) from TS11-2 to 
TS11-1. Use sleeve resistor leads as necessary. 

5. Connect diode CR11 (1N458) from TS11-2 
(cathode) to TS11-1 (anode). Use sleeve diode 
leads as necessary. 

6. Connect C276 (0.05 fiF) from TS11-1 to E30B. 

7. Of the two white-green-blue wires connected to 
E40-I, disconnect and tape the end of the one 
showing continuity to TS11-1. You'll have to dis¬ 
connect both wires to make this check, then 
resolder the wanted wire. 

8. Connect an insulated wire from E40-I to 
TS11-2, routing it along the cabling. Check wiring 
against fig. 7. Mark the modification in your 
manual for reference. 

Audio distortion on strong signals? Aside from 
the above modification, another cause exists in some 
KWM-2s for fuzzy audio. Place a 0.01 fiF, 600-volt 
capacitor from the screen of audio output tube 
(V16B, pin 8) to ground. Also place a 56-ohm, 1-watt 
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fig. 7. Adding hang age to your KWM-Z, (A). Parts place 
men! is shown in IB)- ISee also fig, 2 1 Terminal support E40 
is between socket XV16 and inductor L9, New resistors are 
Va watt. 


resistor from the yellow {4-ohm) lead of output trans¬ 
former T6 to ground. These mods will eliminate a 
weak audio parasitic oscillation sometimes encoun¬ 
tered in some receivers. 

general modification notes 

Modification of the KWM-2 is not recommended 
for those who have no experience working with small 
components in cramped spaces. Many KWM-2s are 
wired with RVC wiring insulation, which melts quickly 
at the inadvertent touch of a soldering iron. Always 
check transceiver operation before and after each 
modification. After your modification, check for wir¬ 
ing errors or shorts and make sure that small specks 
of solder and wire are blown out of the chassis before 
power is applied. Also be aware that ll've not seen all 
existing KWM-2s and that these mods may not work 
as shown with some transceiver variations. If you 
don't understand your present circuit wiring or if it 
doesn't match the schematics, don't attempt the 
modification! 

where to get help 

This material has been prepared with the help of 
Dennis Brothers, WA0CBK, formerly an engineering 
technician of KWM-2 production at Collins-Rockwell 
Company, For those not wishing to make these (and 
other more sophisticated modifications) themselves, 

I suggest they contact Dennis at Western Nebraska 
Electronics, Route 1, Box 1, Potter, Nebraska 69156. 
A self-addressed, stamped envelope for rapid reply is 
requested. 
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commutating filters 


Discussion of the 
commutating filter — 
the application of 
analog and 
digital techniques 
to implement 
a bandpass filter 


The world is becoming increasingly digital. In fact, 
many engineers and electronic technicians are wor¬ 
ried about their positions in a technical scenario 
wherein the linear art is shrinking as digital tech¬ 
niques take over. The real truth, as I see it, is that 
digital is not going to take over at all, but will provide 
additional techniques creating circuit solutions where 
the linear techniques they replace are shaky. In fact, 


Ik Hi 



fig. 1. Diagram of a simplified commutating filter. The 
switch makes one revolution each period of the desired 
signal frequency to be filtered. 



in applying these new digital techniques, the linear 
circuit area will be even further expanded. 

The commutating filter is a good example of how 
digital techniques provide a simple solution to an 
analog problem, but which would not work without 
the addition of some circuitry that is strictly analog. 
The commutating filter, as presented in fig. 1, is 
designed for 1 kHz; it is a bandpass filter, and its cen- 


SIGNAL 
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o——vw 



OUTPUT 
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fig. 2. Simple RC lowpass filter from which the commu¬ 
tating filter is derived. 


ter frequency is dependent only on the frequency 
with which it is driven. The bandwidth is dependent 
only on R and C; in fact, this bandwidth is exactly 
twice the cutoff frequency of the single RC lowpass 
filter of fig. 2. If you look at the voltage on any one 
capacitor of the filter of fig. 1, you'll see a near-dc 
signal which is the difference-frequency between the 
drive frequency and the signal frequency. Like the 
simple RC lowpass of fig. 2, it will drop to -3 dB 
when the signal frequency drops to VnrRC above the 
drive frequency. It is easily seen why the bandwidth 
is double the cutoff frequency of a simple RC low- 
pass filter. Since the output is being commutated 
sequentially through the four capacitors, it is modu¬ 
lated back up in frequency to that of the input, and 
phase is preserved. 

It might sound as if the perfect filter has been 


By Hank Olson, W6GXN, P.O. Box 339, Menlo 
Park, California 94025 
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achieved with no drawbacks. As usual, there's no 
free lunch, and you'll find that the commutating filter 
has some inherent problems. One of these problems 
is the phenomenon known as "aliasing.” Aliasing is 
the disagreeable habit of filters of this sort to pass 
not only the same frequency as the drive frequency, 
but also harmonics of the drive frequency. This can 


be alleviated by preceding the commutating filter 
with a simple conventional bandpass filter that atten¬ 
uates signal frequencies that correspond to harmon¬ 
ics of the drive frequency. This "pre-filter" can, of 
course, be much broader than the ultimate system 
bandwidth that our commutating filter provides. 

Another drawback of the commutating filter is that 
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fig. 4. Schematic diagram of an eight-sample-per-cycle commutating filter. In this case, the 4-kHz input has been replaced by a 
crystal oscillator and a CD4024. 
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16 SAMPLE PER CYCLE FILTER 

fig. 5. Examples of the idealized waveforms from the 8 and 
16 samples per cycle filters. These waveforms are before the 
post-filter. 

it has essentially an infinite output impedance (very 
much like any simple RC lowpass filter). Practically, 
however, if the load into which the filter operates is a 
couple of orders of magnitude higher than R, all is 
well. The simple solution is to terminate the filter in a 
high-impedance, noninverting follower. 

The last problem of the commutating filter is that it 
contains harmonics of the drive frequency in its out¬ 
put. These can generally be removed by a lowpass 
filter, but it is an extra little requirement that must be 
met if you are to take advantage of the performance 
of a commutating filter. 


As disheartening as all the above restrictions may 
seem, modern ICs (both linear and digital) come to 
the rescue to make the commutating filter a fairly 
simple one. In fig. 3 is shown a complete four- 
sample-per-cycle commutating filter using an opera¬ 
tional amplifier as a pre-filter bandpass, a CD4052 
(CMOS multiplexer/demultiplexer) as the switching 
(and steering) element, an operational amplifier as a 
noninverting follower, and an operational amplifier as 
a lowpass post-filter. Since the CD4052 (half of it) 
has built-in decoding (steering), it requires 2 kHz and 
1 kHz (two-bit) input. These inputs are derived from 
a CD4027 dual flip-flop wired as a ripple counter and 
having a 4-kHz input. 

The filter of fig. 3 samples the input signal four 
times per cycle, and thus the "steps," or discontinui¬ 
ties, in the output (before post-filtering) are relatively 
large. By going to a filter that takes eight samples per 
cycle, you decrease the "step" size and ease the 
post-filter requirements. In fig. 4, a CD4051 and 
eight capacitors replace one half of the CD4052 and 
the four capacitors. This multiplexer is another mem¬ 
ber of the same CMOS family as the CD4052, but it 
requires three-bit drive: 4 kHz, 2 kHz, and 1 kHz. To 
accomplish this drive requirement, another CD4027 
flip-flop could be used with an 8-kHz input. Or you 
could use a single CD4024, which is a seven-stage 
ripple counter (divide-by-128), and use any conven¬ 
ient three adjacent outputs for the drive. In fig. 4, the 
last three outputs (pins 5, 4, and 3) of the CD4024 are 
used to drive the CD4051, thus requiring a 128-kHz 
input to pin 1. This 128 kHz is provided by a 128-kHz 
crystal oscillator made from two-thirds of a CD4007. 
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fig. 6. Schematic diagram of a 16-sample-per-cycle commutating filter. 
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fig. 7. in this case, two stages of four-sample-per-cycle filters have been cascaded. Only one set of pre- and post-filters are 
necessary, with an impedance follower between the sections to lower the driving impedance to the second section. 


Fig. 5 shows the unfiltered outputs of the eight- 
sample and the sixteen-sample filters. Note how the 
eight-sample filter has more (and smaller) "steps" in 
its output, and is thus easier to post-filter. It is even 
fairly simple to expand the filters of figs. 3 and 4 to 
sixteen samples per cycle, which really cuts down 
the quantization ripple in the output. Such a circuit is 


shown in fig. 6, using a CD4067 and sixteen 
capacitors. 

It is even possible to cascade commutating filters, 
and the pre-filter and post-filter need not be replicat¬ 
ed. A follower between sections is all that is required 
for lowering the driving impedance to the second 
section. An example of a two-section, four-sample- 



fig. 8. Example of a practical commutating filter. This filter has been set up for an operating frequency of 640 Hz. 
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per-cycfe filler is shown in fig, 7. The advantage of 
cascading is the sharpness of rolloff outside the pass- 
band. The rate of rolloff of the equivalent RC low- 
pass is then 12 dB/octave instead of 6 dB/octave. 

Finally, a construction project using a commutat¬ 
ing filter in a useful piece of ham equipment is pre 
sented in fig. 8. The design process was as follows: 

1. The operator tuned in a CW signal off the air 
and adjusted the BFQ until the tone was of an agree 
able pitch. This pitch was measured using an oscillo¬ 
scope to find out what frequency the operator likes 
to copy. This subjective determination of the opera¬ 
tor pitch preference may seem like wasted motion, 
but many people have "holes'" in their hearing 
response (especially older CW operators). 

2. Once the desired pitch frequency is determined, 
multiply it by 128 and get the oscillator frequency to 
the CD4060. As an example, say that the operator 
preference turned out to be 640 Hz; then, the input 
frequency would be 81.92 kHz. If one has a crystal of 
about that frequency, it can be used directly in fig. 8. 
Otherwise, higher frequency crystals could be used, 
with taps at positions further down the divide-by-two 
chain. For instance, a 328-kHz crystal could be used, 
the outputs taken from pins 6, 14, and 13 (still yield¬ 
ing 2560, 1280, and 640 Hz respectively), 

3. The pre-filter center frequency is then adjusted 
to the chosen operating frequency, in this case 640 
Hz. The C values scale with frequency so that C is 
0.01 /xF for 1 kHz and 0.015 pF for 640 Hz. 

4. The post-filter cutoff frequency is adjusted to be 
1.5 times the bandpass fitter center frequency. 
Again, the capacitor values scale with frequency. 
Capacitor values of 0.01 and 0.033 /xF give a 1.5-kHz 
cutoff frequency, and 0,015 /xF and 0.05 give a 
960-Hz cutoff frequency. 

In fig. 8, an input noninverting follower has been 
added so that the unit may be driven from almost any 
impedance. An LM1458 dual op amp is used for both 
the input follower and the pre-filter. Addition of a var¬ 
iable resistance in place of R allows the passband to 
be varied from 3.0 Hz to 30.0 Hz, continuously. 
Another LM1458 dual op amp is used in the output 
section as the noninverting follower and lowpass fil¬ 
ter. By using two dual op amps, and using the 
CD4060 (which combines the crystal oscillator and 
divider in one 1C package) IVe reduced the circuit 
down to four ICs, plus the one 1C used as the power 
supply regulator. The 81.92-kHz crystal was actually 
an 81.95-kHz unit that is quite common on the sur¬ 
plus market, 81.95 kHz being a standard! time base 
frequency for a variety of distance-measuring 
devices. 

ham radio 
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Now you can really 
enjoy the challenge of work¬ 
ing that tough to work 2-meter 
DX. The all new Boomer 
3.2-k yagl gives 16.2 dBd 
forward gain. A high efficiency 
balanced feed system, with in¬ 
tegral balun, gives a clear, pre¬ 
cise pattern. The trigon reflector 
reinforces Boomers' 24 dB front to 
back ratio. Boomer has that right 
combination of features which will give 
you long path DX capability or allow 
you to participate in tropo, sporadic E. 
meteor scatter and EME activities. 

The Boomer is designed to last with a 
large diameter round boom for more 
strength with less wind load. It has a re¬ 
versible truss support, high strength alumi¬ 
num mounting plates and all stainless 

steel hardware. 


When you install Boomer, you’ll appreciate 
our typical attention to detail. You can throw 
away the hack saw and hand drill. Boomer 
has a detailed instruction manual, precisely 
cut elements, plus machined and finished 
components which need only pliers and 

screwdriver to assemble, 

When you are ready to move up to even 
higher gain, we have complete stacking kits 
with everything necessary to assemble two, 

four and larger yagi arrays. 

Stalk down to your local dealer (anywhere 
in the world) for full details on Boomer. 




cushcraft 


A-3219 BOOMER 

UPS SHIPPABLE 


The Antenna Company 

46 Perimeter Road, P.O. Box 4680 
Manchester, NH 03108 






















accu-keyer speed readout 


Another addition 
to the feature-packed 
WB4VVF Accu-Keyer — 

a readout system 
for code speed 

There are thousands of Accu-Keyers 1 already in 
use, and the appearance of articles 2-8 to add mes¬ 
sage memories to the basic keyer has undoubtedly 
resulted in another flurry of Accu-Keyer construc¬ 
tion. It is an excellent and highly versatile keyer, and 
deserves the fine reputation that it has. It might seem 
that there is little else that one could want from this, 
or any other, keyer. 

There is one useful addition, however. Most of us 
vaguely know our sending speed. It is true that a 
speed scale could be put on the front panel behind 
the control, but the speed vs rotation dependence of 
most controls is highly nonlinear, especially at the 
high-speed end of the range where the scale 
becomes compressed. Any semblance of accuracy is 
lost in the compressed scale. 

A desirable feature, which I have incorporated into 
the Accu-Keyer system, is a direct words-per-minute 
speed readout. This is useful for many purposes, and 
at the least is an interesting conversation piece in the 
hamshack. 

The readout and keyer clock, which I will describe, 
may be easily used in any Accu-Keyer design, and 
possibly in other types of keyers as well. The main 
precaution to be observed with the Accu-Keyer fami¬ 
ly is to be sure the 5-volt power supply in your keyer 


I is capable of handling the extra current drain, about 
370 mA. 

I do not consider it feasible to use my readout with 
a battery-operated keyer, 910 but it should be possi¬ 
ble to make relatively simple modifications to the cir¬ 
cuit and use CMOS integrated circuits. It would be 
necessary to choose some other type of display, and 
I would recommend a liquid-crystal type. 

principles of operation 

A continuous speed readout in wpm requires a 
free-running clock. The Accu-Keyer clock, however, 
is not free running. It starts when either side of the 
paddle is closed, and is stopped by an inhibit signal 
from the logic when all characters have been com¬ 
pleted. This method has a considerable advantage 
over a free-running clock, since the operator initiates 
a character at the time he chooses rather than at the 
time the clock is finally ready. 

This dilemma is easily overcome, and the unit I 
have developed gives an accurate, continuous read¬ 
out of the speed without sacrificing the advantages 
of the operator-started clock. A fringe benefit of the 
unit is that it does not have the problem, common to 
some keyer clocks, of a first clock pulse different in 
duration from the rest of the pulses in the sequence. 
Because of these features, it may be worthwhile to 
use the clock portion of this unit, even without the 
readout. 

The speed is variable from five to around fifty 
wpm, an adequate range for almost anyone from 
Novice to Extra. The speed display is updated 
approximately six times each second, whether or not 
any sending is being done. I incorporated it into the 
WA9LUD memory version 2 of the Accu-Keyer, but 
of course it can be used with any similar keyer 

By Bill Wageman, K5MAT, 35 San Juan, Los 
Alamos, New Mexico 87544 
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design. Different speeds may be selected as you 
build. 

Recent editions of the ARRL Radio Amateur's 
Handbook give the relationship between code speed 
and keyer clock frequency as: 

speed (wpm) = 1.2 xf (clock frequency) 

Twenty pulses per second of the clock result in a key¬ 
ing speed of 24 wpm. A scheme for reading out this 
relationship has been described previously, 11 but that 
system has several disadvantages which are over¬ 
come by my circuit. 

Suppose you have a high-frequency pulse gener¬ 
ator running at 2420 pulses per second. Three 
decade counters hooked in series would count to 242 


if they are allowed to count for exactly 0.1 second. If 
the least-significant digit (2 in this example) is 
ignored, it is then possible to display 24 in the read¬ 
out connected to the digital counters. The reason for 
this approach will be discussed more fully later. 

The high-frequency pulse generator can also be 
divided down by a decade and a duodecimal (divide 
by twelve) divider, a total division of 120, to give 
twenty pulses per second for the keyer clock. If you 
gate the divide-by-120 divider on and off with the 
original inhibit line in the Accu-Keyer, the resulting 
keyer clock line acts much like the operator-started 
clock, which is the key to the success of the Accu- 
Keyer design. This scheme allows us to have a free- 
running clock that can be accessed at the operator's 


* 5V 


+ 5V 



fig. 1. Schematic diagram for the Accu-Keyer speed readout. This circuit incorporates a free-running clock which can be 
accessed at will by the operator. The frequency of the clock is high enough that the delay between accessing and the first clock 
pulse is negligible. U9 and U10 are HP 5082-7300 displays that have the latches and display drivers incorporated within the dis¬ 
play. Cl and C2 should be of the type indicated to ensure adequate stability. 
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fig 2. Blowup of the portion of the keyer board which is 
changed to incorporate the speed readout. CR1 and the 
original 1 speed control wires must be removed. The foil is 
cut and new wires attached at the indicated spots. 

convenience, f have never been able to detect any 
delay because of the free-running pulse generator, 
even at the slowest keying speed. 

circuit description 

The logic diagram for the clock/readout is given in 
fig. 1. U1 and U2 are 556 dual timers. One half of U1 
generates the high-frequency pulses, available from 
pin 5 r that form the basis of the clock/readout. The 
other half of U1 is the time base for the display 
counter, with the output on pin 9. 

R1 is the speed control and is mounted on the 
front panel of the keyer. Cl must be a reasonably 
stable capacitor, not one of the ceramic bypass 
types. Cl and R2 determine the maximum keying 
speed, and the value of R1 determines the range. 
The value of R2 will probably be between 6,000 and 
22,000 ohms for a 50 wpm maximum, and may be 
selected for this purpose. If Cl is changed for any 
reason at some later time, it may be necessary to 
change R2 to bring the maximum speed back to the 
one desired. 

R3 is mounted on the printed circuit board and is 
used to adjust the 100-ms time base for the display 
counter. If it is not possible to adjust the "on" time at 
pin 9 of UT to 100 ms, it may be necessary to change 
the value of R4 to bring the pot within the proper 
range, C2 is the most critical component in this entire 
circuit. 

U2 is simply a sequential timer. The trailing edge of 
the 100-ms counter gate triggers a pufse of short 
duration at pin 5 of U2. This pulse, after inversion by 
U5C, strobes the count in the decade counters into 
the display. It also triggers another short pulse, at pin 
9 of U2 r which is used to reset the counters to zero, 
preparing them for the next update. 

U3, a 7490 decade counter, and U4 P a 7492 duo*- 
decimal counter, form the divide-by-120 divider that 
generates the clock pulses for the keyer logic. This 
divider is gated on and off by the inhibit line from the 


keyer, with the inhibit signal resetting the divider to 
zero and holding it there when all keyer action is 
complete. Inverter U5B ensures that the clock pulses 
have the right polarity for the Accu Keyer, and might 
not be necessary in other keyer designs. This combi¬ 
nation forms a keyer clock which is always within 
1/120th of a dit of starting, a negligible delay at any 
speed, 

U5A controls the display counting. The pulse gem 
erator pulses are fed to the counter only when pin 9 
of U1 is high. When it is high for precisely 100 ms, 
exactly one tenth of the pulse generator frequency is 
counted. U6, another 7490 counter, is for the least 
significant digit and, by including it without display, 
the jitter inherent in this digit is eliminated. This 
results in a stable display considerably superior to 
using Only two decade counters with a 10-ms time 
base, U7 and U8, both 7490 counters, are the actual 
display counters, with U8 serving as the most-signifT 
cant-digit counter. 

The displays themselves, U9 and U10, are easy to 
use, with an attractive, bright display, although they 
are a bit expensive. Other displays may be substitut¬ 
ed, but it might be necessary to incorporate data- 
storing latches, which are built into the 5082-7300 
displays. A nonblinking display is a necessity, so be 
sure to add latches if they are not in the displays you 
choose. 

Connection to the Accu-Keyer is really quite sim¬ 
ple. CR1 in the original Accu-Keyer clock must be 
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removed from the circuit. A wire is connected to the 
vacated hole at the anode end for connection to the 
inhibit line in the new clock. The foil should be cut as 
indicated in fig. 2 and the old speed control wires 
should be removed. The clock line may then be con 
nected to the vacant hole near the cut in the foil 
Connect V cc and ground both the readout and the 
clock board* and you're in business. You may wish to 
remove the old clock components from the Accu- 
Keyer board* but that is not really necessary, 

[ have not included a power supply, since most will 
be able to use the supply in the Accu-Keyer. It might 
be necessary to increase the size of the input capaci¬ 
tor ahead of the regulator to keep the voltage high 
enough to maintain regulation. If your supply is 
incapable of providing the necessary current, any 
standard 5-volt power supply design will be satisfac 
tory. 

Full-size board layouts and the component place¬ 
ment diagram are shown in figs. 3 and 4. They are 
single-sided boards, and should be easy to duplicate 
by those who wish to roll their own. There is no 
reason why point-to-point wiring cannot be used, 
since the layout is not critical 

accuracy and calibration 

The key to the accuracy of this unit is how careful 
!y the 100-ms time base for the display counter is cali¬ 
brated, and how stable it is. It would have been pos¬ 
sible, of course, to use a crystalcontrolled clock to 



fig 4. Component placement 
for the Aecu Keyer speed 
readout. 
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control this counter, but that seemed quite unneces¬ 
sary, One half of a 555 timer, with a high-quality, 
stable capacitor, results in quite adequate perform¬ 
ance for this purpose. It saves considerably on circuit 
complication and expense. 

There are three methods of calibration, and they 
will be described in order of increasing accuracy. 

1. Set the keyer to match as closely as possible 
WlAW's 18 wpm bulletin broadcasts (or better yet 
their 35 wpm code practice), and adjust R3 until the 
readout indicates 18 {351 

2. Use a calibrated scope to set the "on" time (out¬ 
put high), as seen at pin 9 of Ul, while adjusting R3. 

3. Connect a counter with a 1-second time base to 
Ul, pin 5 r to measure the pulse generator frequency, 
and adjust the keynr speed control until the counter 
reads about 4000. Adjust R3 until the display reads 
40. This is the method I prefer, and should be used if 
a counter is available. 

My own keyer has been in use for almost three 
years and seems to be accurate within one wpm at all 
speeds throughout its range at all temperatures 
encountered so far in my shack. Accuracy is not a 
problem if a sufficiently stable capacitor is used 
for C2. 

I'll be happy to answer any correspondence 
regarding this readout or any modifications people 
may wish to make. I ll try to furnish circuit board 
availability information, provided that a self- 
addressed, stamped envelope is supplied. 

It has been a pleasure to use this keyer with its 
readout. Now, when someone says QRQ by 5 wpm, I 
can do it quite accurately, depending on my skill of 
sending, of course! 
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Digital Frequency Control* 

...a Kenwood innovation for maximum 

HF operating enjoyment! 

Kenwood's TS-180S with DFC Is an all solid* 
state HF trancelver deserted for the DXer, 
the contest operator* and all other Amateurs 
who enjoy the 160 through 10-meter bands. 

The following features prove, beyond doubt* 
that the TS-ISOS Is the classiest rig available! 

* Digital Frequency Control (DFC). Including 
lour memories and manual scanning Memo 
nes are usable in transmit and, or receive 
modes Memory-shift paddle switches allow 
any of the memory frequencies to be tuned In 
2(1 Hz steps up or down, slow or fast, with 
recall of the original stored frequency Its al 
most tike having four remote VFOs 1, 

* All solid-state including the final Mo dipping 
or loading Just dial up the frequency, peak 
the drive and operate! 

* High power 200 W PEP 160 W DC input on 
160-15 meters, and 160 W PEP 14(3 W DC on 
Hi meters fenfire band provided) Also covers 
more than 50 kHz above and below each band 
(MARS WARC eh L and receives WWV on 
10 MHz 

* improved dynamic range 
■ Adaptable to all three proposed (WARC) bands 

* Single-conversion system with highly advanced 
PLL circuit, using only one crystal with mi 
proved stability and spurious characteristics 


* Built in microprocessor controlled Urge digital 
display. Shows actual VFO frequency and dif 
fereneo between VFO and "Ml memory 
frequency Blinking decimal points indicate 
"onI of band' Mohoscate dial, too 

* 13 shift Kenwood's famous passband tuning 
that reduces QRM 

* Selectable wide and narrow CW bandwidth 
cm receive (500 Hz CW filter is optional) 

* Automatic selection of upper and lower side 
band (S5B NORM SSR REV switchj 

* Tunable rcobe blanker (adjustable noise 
sampling frequency) 

* HI- AGC ( RGC ), which activates automati 
cally to prevent overload from sirong. local 
signals. 

* AGC (selectable fast slow off) 

* Dual HIT (VFO trtd memory fix) 

* Three operating modes SSB. CW, and FSK 

■ Improved RF speech processor 

« Dual SSB filter (optional), with very steep 
shape factor to reduce nut of passband noise 
on receive and io Improve operation of HF 
Speech processor on Lransmil 

* Ft H VDC operation 

* Also available is the TK 180S without 
DFC. which still show* VFO frequency 
afld difference between VFG and hold 
frequencies on the digital display 


* Full line of matching accessories, including 
PS 30 base station power supply. SP 180 ex 
lernul speaker with selectable audit' filters. 
VFO 180 remote VFO AT I SO antenna loner 
SWR and power meter. DF 1H0 digiial frequency 
control YK HK fW filter and YK HH SSB filter 

Alt of these advaiiced features can he yours 
,md ai an. attractive pnee f Visit your local Autho¬ 
rized Kenwood Dealer and inquire ahogi the ex 
citing T5T80S with DFC I 



Still available*., 
Kenwood's TS-A20S HF transceiver. 

































Kenwood offers you a choice. 

The TR-7600 (10-watt) or TR-7625 (25-watt) with 
optional RM-76 Microprocessor Control Unit. 


TR-7600 and TR-7625...one of them 
is sure to fit the needs of today's 
Amateur Operator who's looking for 
optimum versatility in a 2-meter FM 
transceiver. And, when either rig is 
combined with the RM-76. a whole new 
dimension unfolds in channel memory 
and scanning capability. Here's what 
you get: 

TR-7600 AND TR-7625 (ONLY) 

* Memory channel with simplex or 
repeater (+600 kHz transmitter offset) 
operation, 

* Mode switch fur operating simplex or for 
switching the transmit frequency up nr 
down or for switching the transmitter to 
the frequency you have stored in the 

TR 7600 or TR 7625’s memory (while the 
rect iver remains on the frequency you ve 
selected) 

* Dual concentric knobs for fast, easy 
selection of any 2 meter frequency, in 
100 kHz and 10 kHz steps 


* Digital frequency display (large, bright, 
orange LEDs), 

- Full 4 Ml \z coverage (144.000 147,905) 
on 2 meters; 000 channels, kHz offset 
switch, and MHz selector switch .for 
desired band (144. 145. 146. or 147 MHz), 

* UNLOCK indicator an LED that 
indicates transceiver protection when the 
frequency selector switches are improperly 
positioned or the PLL is not locked 

* Adaptable t<> one of any MAKS simplex 
or repealer channel between 143,5 and 
148 5 MHz. 


* Clear scan (for transmitting) 

* Stop scan (with HOLD button) 

* Scan for busy or open channel 

* Select repeater mode (simplex, transmit 
frequency offset (+600 kHz or +1 MHz), 
or one memory transmit frequency) 

* Operates on 143.95 MHz simplex 
(MAKS) 

* Display indicates frequency (even while 
scanning) and functions (such as auto 
scan, lower scan frequency limit, upper 
scan limit, and error. Le transmitting 
out of bund) 


TR-7600 AND TR-7625 WITH RM-76 

* Store frequencies in six memories 
(simplex repeater) 

* Scan all memory channels, 

* Automatically scan up the band 
in 5 kt Iz steps 

* Manually scan up or down in 
5 kHz steps for fast tune). 

* Set lowei and upper scan 
frequency limits 


See the exciting TR 7600. TR 7625 
and RM 76 now ur any Authorized 
KENWOOD Dealer! 


©KENWOOD 

... fttnisrltii m iiiiiatmi rat/m 

TRIO-KENWOOD COMMUNICATIONS INC. 

1111 WEST WALNUT /COMPTON CA 90220 
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Duplex Audio-Frequency Generator 


With AFSK Features 

Need a stable audio-frequency generator for 

testing, trouble shooting, and experimenting? Here's 
an instrument that fulfills these requirements and 
also provides some extra features for AFSK work. Its 
a weekend fun project that will reward your efforts 
with a truly versatile piece of test equipment. 

The duplex audio-frequency generator covers the 
audio-frequency spectrum from 20 Hz-20 kHz, fur¬ 
nishes sine- and square-wave output simultaneously, 
and is battery operated for portability and interface 
safety. The generator has two frequency controls 
that are switch selectable from the front panel, or 
they can be selected through TTL level applied to the 
generator. In this manner an AFSK signal, relative to 
the TTL input, is generated. This electronic switching 
feature should be useful for the experimenter. The 
generator is constructed on a single PC board and 
can be easily completed in a weekend. An etched 
and drilled board is available for the project (fig. 11, 

The duple* audio generator is burl! into a Mod-U-Box avail 
able from Guement Electronics (see text). Controls are fl 
(upper left). f2 (upper right), and output level (center). 



By Ken Powell, WB6AFT, 6949 Lenwood 
Way, San Jose, California 95120 



B1 battery, 12.6 V. Mallory 304116 Smoke Detector 

Battery 

Cl. C4, C6 1 >if35vdc # 

C2 ,Tjif35vdc* 

C3 01 pf 35 vdc* 

CS 2,2 /if 35 vdc* 

C7 1CV IGvric 1 

J1, J2, J3 jacks or binding posts of your choice 
R1 r R2 10K %w* 

R3, RIO 4.7K ’/*w* 

R4 220 l A w* 

R5, R7 1 Ok trimmer. Radio Shack 271 218* 

R6, R3 KX)k po 1. audio taper, Radio Shack271 1 122 

R9 50k pot, linear taper, Radio Shack 271 1716 

R11. R12 100k %w* 

SI, S2 switch, single pole, three position 
S3 switch, mounts on R9. Radio S hack 27 M 740 

UT XR2206, James Electronics XR22G6* 

Case Mod U Sox 3 7 6, Quemem Electronics 
PC Board J. Oswald 1006J* 

PC board and hoard mounted components kit available from J Oswald, 
pad 10O6K Lincludes parts marked *) 

j Oswald, 1436 Gerharcd Avenue. San .lose, California 96125 
1006J $4.75 PPD. 1006K $17 75 PPD. 

James Elec ironies,, 1021 Howard Sr reel. San Carlos. California 94070 
California residents add sales tax, 

fig. 1. Schematic of the duplex audio-frequency generator. 
Design is built around the James Electronics XR 2206 furtc 
tion generator 1C and includes an AFSK signal 
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and, because component count is small, cost of the 
project is minimal. 

description 

The generator is built around the XR-2206 mono- 
lithic function generator 1C. This little 1C can perform 
many functions, and in this particular application 
we're using only a couple of its many features. As 
seen from the schematic, fig* 1, the XR-2206 and a 
handful of passive components form the entire 
generator. 

The audio frequency spectrum is covered in three 
ranges; 20-200 Hz, 200-2000 Hz, and 2 kHz-20 kHz, 
as selected by the range switch, SI. The range 
switch is labeled XI, XI0, and X100, allowing the use 
of a single scale on the frequency dials* The specific 
frequencies desired within these three ranges are 
selected by the frequency controls, FI, (R6), and F2 
(R8h Switch $2 selects the generator output fre¬ 
quency as FI, F2, or EXT. In the FI position R6 de¬ 
termines the output frequency, while the F2 position 
allows R8 to control the output frequency. With 
switch S2 in the EXT position, the output frequency 
is selected by the signal applied to the external input 
jacks. Frequency FI is selected by a high level or 



fig, 2 Fuil-stze layout of the PC board Ifoil side). 



Construction of the duplex audio generator showing The 
two switches and three variable controls on the removable 
front panel IrightJ. and the printed circuit board in the base 
(left). Power is provided by a 12.6 volt battery designed for 
smoke detectors. 


open contact, and F2 is selected by a low level, or 
closed contact. In this manner an AFSK signal of ad¬ 
justable frequency, shift, and amplitude is generated. 

The sine-wave output of the generator is variable 
to a maximum of 3 volts peak-to-peak through the 
output level control, R9. The square-wave output is 
fixed at a TTL level; and because both outputs are 
available simultaneously, the square-wave output 
provides a very handy sync point for scope trig¬ 
gering* 

The generator is powered by a 12.6-volt battery. 
Current consumption is low, so extended battery life 
can be expected* The basic circuit is not overly criti¬ 
cal to voltage changes, and the first indication of 
battery failure will be flat topping of the sine-wave 
output at high-amplitude levels. Trimmer resistors, 
R5 and R7, are used to calibrate the frequency con¬ 
trols, and capacitors Cl, C2, and C3 determine the 
range-multiplier accuracy. Generator output impe¬ 
dance is a nominal 600 ohms and provides a good 
match to most standard audio equipment. 

construction 

Virtually any type of construction practice could be 
used for the audio generator, because the circuit isn't 
critical the way rf circuits are. PC board construction 
was chosen for ease of assembly and predictable 
results, A full-size layout of the foil side of the PC 
board is shown in fig. 2. The component layout as 
viewed from the top, or component, side of the 
board is illustrated in fig. 3* 

A practical approach to construction is to mount 
and solder all board-mounted components and then 
add the interconnecting wires to the front edge of 
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the board. Leave these wires about 30 cm {12 inches) 
long for connection to the front panel after doing the 
sheet metal work. Drill and deburr all holes for the 
front panel controls and jacks, as well as the PC’ 
board mounting holes in the case. Next, mount all 
front-panel components and the PC board, using 
small standoff spacers to elevate the PC board above 
the case. 

Place the f ront panel next to the case and wire the 
interconnecting leads from the PC board to the panel 
controls, jacks, and switches. As the case goes to¬ 
gether, the interconnecting wires should fold over 
neatly. After you're sure that the wiring doesn't 
interfere with the case assembly, the wires can be 
spot-tied to form neat groups and retain their posi¬ 
tions. Assemble the case again to insure that every¬ 
thing fits well* 

test and calibration 

A very simple test of the generator can be made 
with the aid of a pair of headphones. Set trimmers 
R5 and R7 to midpoint, connect the phones to the 
sine-wave output, set S2 to the FI position, range 
switch to XI, the frequency controls fully counter¬ 
clockwise. Advance OUTPUT LEVEL control, R9, 
until an audio tone is heard in the phones. The tone 
should be about 250 Hz. Flip the function switch to 
the F2 position and adjust trimmer R7 until you can 
flip from Ft to F2 without detecting a change in the 
tone. Change the range switch to the XtO position 
and rotate the frequency controls fully clockwise. 
Again this should yield a tone about 200 Hz. 

Flip the range switch to the XI00 position. The 
tone should be approximately 2 kH 2 . Switch back 
down to the X10 range, listen to the 200-Hz signal for 
a few seconds, then move the phones to the square- 
wave output jack, J3. The signal should be a bit 
raspy because of the square waveform* Now set the 
function switch to the EXT position and the F2 con¬ 
trol to its midpoint. Short the external input jacks 
with a jumper, and the 200-Hz signal should shift to 
approximately 750 Hz, indicating that the AFSK cir¬ 
cuitry is functioning. This evaluates all the func¬ 
tions of the audio generator and should make you 
feel pretty good. 

Calibration of the little generator is subject to the 
equipment you might have available, such as a scope 
or frequency counter, and also to the degree of ac¬ 
curacy you're trying to attain. The generator is a 
small package, so there really wasn't much room for 
large dials that would provide high resolution. With 
the small dials, accuracy is adequate for general 
audio work, and if you are going to do anything 
critical you'd probably use a counter with the gen¬ 
erator. 



o o 

13001 


fig, 3. PC-board component layout viewed from the 
top, or component, side. 

m 

The dual outputs make this a very easy thing to do. 
I used a scope to measure the output pulsewidth and 
put small pencil marks around the dial area of the 
frequency controls. Then 1 removed the controls, 
switches, and jacks from the front panel and applied 
the lettering using Datak rub-ons, followed by a 
light coat of clear Krylon to protect the lettering. This 
gives the instrument a professional look and provides 
adequate calibration. Use care in putting the front 
panel components back in place so that the lettering 
isn't damaged* 

The duplex audio-frequency generator is a very 
flexible piece of test equipment that can be built at a 
low cost and is worthy of a place in every experi¬ 
menter's shop. It can be built by a beginner and will 
remain useful to him as his interests change to the 
more complex phases of Amateur Radio. Also, the 
basic circuitry can be lifted for many other applica¬ 
tions, limited only by the creative ability and interests 
of amateurs and experimenters* 

ham radio 


68 QS September 1979 






has your needs well in hand. 

Today's Amateur demands rugged, rapid and accurate communi¬ 
cations between Hams in the know. That's why they choose the 
Wilson Mark Series of hand-held radios. With exceptional qualities 
like these ... why not choose the most popular radio available 
for yourself? 

FEATURES 

Advantages such as solid state circuitry, rugged Lexan® case, 
removable rear panel (enabling easy access to battery com¬ 
partment) and compact mini-size enhance the Mark Series 
portable radio's versatility. In addition, Wilson carries 
a full line of accessories to satisfy almost any of your 
requirements. 

SPECIFICATIONS 

The Mark radios offer * 144-148 MHz range • 6 Channel operation 
• Individual trimmers on TX and RX xtals • Rugged Lexan® 
outer case • Current drain RX; 15 rnA, TX, Mark II: 500 mA. 

Mark IV: 900 mA • A power saving Hi/Lo Switch • 12 kHz 
ceramic filter and 10.7 monolithic filter included ♦ 10.7 MHz 
and 455 KHz IF * Spurious and harmonics, more than 50 dB 
below quieting • Uses special rechargeable Ni Cad battery 
pack * LED battery condition indicator ■ Rubber duck and 
one pair Xtals 52/52 included * Weight: 19 oz. including 
batteries • Size; 6” x 1.770" x 2.440". 

OPTIONS 

Options available, include Touch 1 one Pad, CTCSS, 

Leather Case, Chargers for Desk Top, Travel or Auto¬ 
mobile, Speaker Mike and large capacity, small size 
batteries. 

For more details and/or the name of your nearest 
dealer, contact Consumer Products Division, Wilson 
Electronics Incorporated, 4288 So. Polaris Ave., P. O. 

Box 19000, Las Vegas, Nevada 89119. Phone 702/ 

739-1931. 
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YOU ASKED FOR IT 

YOU GOT IT 

DSI QUIK-KIT® 

50 HZ — 550 MHZ COUHTER KIT 

95% ASSEMBLED 100% TESTED 
Performance You Can Count On 


FREQUENCY COUNTER APPLICATION: 

• Ham Radio — Two Way Radio — CB 

• Audio Amplifier & Receiver Repair 

• Computer Maintenance & Construction 

• A Must tor TV — PLL & VTR Repair 


$0995 


MODEL 3550K 


includes built-in 
Pre-Amp & Prescaler 


OS! 3550 550 MHi Frequency Counter 


U 1 1 1 O _J ~i /_ 1 

i _/ Q L, _/ —I O 
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DSI OFFERS THE BEST OF TWO WORLDS . 

An unprecedented DSI VALUE... in a high quality, LSI Design, 
50 HZ to 550 MHZ frequency counter kit. And, because it's 
a DSI innovation, you know it obsoletes all competitive 
makes, both in price & performance. 

With 95% of the assembly completed by DSI, you are only 
one hour away from solving all of those difficult bench 
problems, from adjusting 60 HZ clock-time bases to setting 
the frequency of a 468 MHZ Mobile Radio. 

(800-854-2049) (800-542-6253) 


Every 3550 QUIK-KIT® PC board is 
factory assembled and tested before shipment. 

The problems of bad LED’s, IC's, and 
Capacitors are a thing of the past. No 

manufacturer except DSI offers a 550 MHZ 
frequency counter with... 8 digits, .5 in. LED's, 
TCXO, 1 HZresolutionandaoneyearwarranty 
on parts for under $100.00. We do not 

know how long we can hold this low, low price. 


Model 

Pric* 

Frequency 

Rang* 

Accuracy 

Otar 

Temperature 

146MHz 

e 

220MHI 

« 

450MH/ 

Hum bar 
of 

Readout* 

Sli# 

of 

Readout* 

Power 

Requirement* 

Siia 

3700 

$269.95 

50Hz - 700MHz 

Proportional Oven 
.2 PPM 0° 40° C 

10MV 

10MV 

50MV 

a 

.5 tnch 

115 VAC or 

8 2 - 14.5VDC 

3 M H x 0 "W x 6'D 

36O0A 

$199.95 

5GHz * 6O0MHZ 

Oven 

5 PPM 17“ - 37“ C 

TOMV 

10MV 

50MV 

e 

.5 Inch 

115 VAC or 

8 2 - 14 5VDC 

2W ! H x 8 'W * 5"D 

3550W 

$149 95 

50Hz - 550MHz 

TCXO 

25MV 

25MV 

75MV 

8 

5 Inch 

115 VAC or 

2VH x 0""W x 5”D 

3550K 

$ 99.95 

1 PPM 65® - 85® F 

_ 

8 2 - 14.SVDC 


1 HZ Resolution to 55 MHZ • 10 HZ Resolution to 5 50 MH Z • .1 and 1 Sec, Gate Time • Auto Zero Blanking 


3550K Kit . $99.95 

T-101 Ant. 3.95 

AC-9 AC Adp. 7.95 

Shipping, Handling, Ins. 10.00 




DSI INSTRUMENTS, INC. 

7974 Ftonson Road, Dept G 


3550W Wired. $149.95 

T-101 (inch).NC 

AC-9 (incl.) .NC 

Shipping (incl.). NC 


San Diego, California 92111 

TERMS; MC — VISA — AE — Check MO - COO in US Funds Orders outside of USA and Canada ploase add 120 00 additional lo caver Hirsh ipmen I Ca Id o rn ta residents ad d6S $9 Ta* 
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50 Hz — 500 MH 
UT — 1 *Hz RESi 


RAN 


- 




w.m#- 
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AC—DC Operation 

8NC Inputs 1 Meg Direct 50 Ohms Prescaled 

8 Large .4" LED Readouts 

Auto Decimal Point & Zero Blanking 

t Vear Limited Warranty Parts & Labor 
100% Factory Assembled in U.S.A. 


MODEL 500 HH 
50 Hz — 500 MHz 

Without Battery Capability 


MODEL 100 HH 
50 Hz — 100 MHz 


SAVE $ 5 


00 


$9995 


Without Battery Capability 


With Battery Capability 

MODEL 500 HH . .$169.95 
MODEL 100 HH . .$119.95 


The 100 HH and 500 HH hand held frequency counters 
represent a significant new advancement, utilizing 
the latest LSI design . . . and because it’s a DSI inno¬ 
vation, you know it obsoletes any competitive makes, 
both in price and performance. No longer do you have 
to sacrifice accuracy, ultra small readouts and poor 
resolution to get a calculator size instrument. Both 
the 100 HH and 500 HH have eight .4 inch LED digits 
— 1 Hz resolution — direct in only 1 sec. or 10 Hz in 
.1 sec. — 1 PPM TCXO time base, These counters are 
perfect for all applications be it mobile, hilltop, marine 
or bench work. ffiOO— 

854-2049) (800-542-6253) 


_E MORE INFORMATION ON DSI'S FULL 

JCT LINE OF FREQUENCY COUNTERS 

iteOM ID Hz TO 14 GH£ < | 


FREQUENCY COUNTER CONSUMER DATA COMPARISON CHART 


MANUFACTURER 


MODEL 


SUG STD. FREQUENCY 
LIST RANGE 


TYPE OF 
TIME BASE 


accuracy over 

TEMPERATURE 


SENSITIVITY 


Ol GITS 


PRICE 


17 * . etrc cr-Mrc 


100 Hi - SO MHz A 250 MHz - No. SIZE IN 


PRE-SCALE INPUT 
RESOLUTION 


25 MHz 250 MHz 450 MHz 


INCHES 


,1 SEC 1 SEC 


DSI INSTRUMENTS 


100 HH S99 BS MHz-100MHz 


TCXO 


1 PPM 


2 PPM 25 MV 


100 Hz 10 Hz 


DSI INSTRUMENTS 


500 HH $149 95 50Hz 550MHz 


TCXO 


1 PPM 


2 PPM 25 MV 20 MV 30 MV 8 


100 Hz 10 Hz 


CSC* 


MAX-560 T 11*9 95 I lkHz-5WMH* Nan-Compensated 3 PPM @ 25*cl 8 PPM 1500 MV 2bV MV I ?50 MY 


1 MHz 


optoelectronics 


OPT- 7000 1U9 95 10Hi-600MHZ 


TCXO 


1 8 PPM 


3 2 PPM 


1 kHz 100 Hz 


* 1 KHz - 50 MHz 4 Con I menial Specialises Corp 

Tha and pricm hncfudad m lha aborr cftart art u muitiahod in tndnufacluw ■ titeiarun and advertappearing in *ar*y 1B1H OSI INSTRUMENTS only " ,!UjrTWl r^*pQn<d>Aty iop Ih*' own ftpacdicatiofti 


100 HH ..% 99*95 W/Baltery Pack ..$119,95 
500 HH *, $149.95 W/Battery Pack ..$169.95 

Prices and/or specifications Th«w prices include Faclory 
subject lo change without installed rechargeable NiCfld 
notice Or obi Italian battery packs, 


DSI INSTRUMENTS, INC. 

7924 Rooson Road, Dept. G 
San Diego, California 92111 


T-50OAnl. ...S 7.95 

AC-9 Battery Eliminator.$ 7,95 


TERMS: MC VISA AE Check M O COD in u S Funds 
Please add 10% 10 a maximum of S1Q0O lor shipping handling 
and insurance Orders outside of USA & Canada, please add 
120.00 addition to cover atr shipment Cetilornta revdenis add 
6% Sales Ta* 
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DIGITAL TECHNIQUES 
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down counters 

Most counters can be considered up counters. 
Their binary states usually increase in bit weight. This 
is sometimes a problem when applying them to a 
phase-locked loop as the programmable divider. In 
such an application, the divider is first preset to a par¬ 
ticular binary state by the front panel control. Count¬ 
ing then proceeds to an ali-ones or all-zeroes state. 
This state outputs a pulse to the phase detector and 

t 

By Leonard H. Anderson, 10048 Lanark 
Street, Sun Valley, California 91352 


presets the counters again. Division ratio is the differ¬ 
ence between preset state and end-of-count state. It 
can be a problem with up counters. 

Suppose you want to divide by 888. An up counter 
must be preset to the nine's complement of each 
decimal digit (nine minus the desired digit), or deci¬ 
mal 111 in this case. The up counter will then 
increase through 888 states until an all-ones condi¬ 
tion is reached for end-of-count. Confusion arises 
because the decimal preset is in reverse of the 
desired decimal division. 

A solution is to use a down counter, one whose 
states decrease with the number of input clocks. Pre¬ 
set and division are now the same number. Motorola 
makes such a device with the designation MC4016 
and it is designed for PLL applications.* 

a BCD down counter 

The counter portion of the MC4016 is shown in 
fig. 1 with waveforms. D flip-flops are used in place 
of the usual JKs, and all gates are ANDs. G3 is an 
open-collector AND to sense all-zeroes from the 0 
outputs. 

*The designation was formerly changed to MC74416 but is back to the orig¬ 
inal number. MC4316 is the military temperature version. 


fig. 1. Decade down-counter 
section of Motorola 
MC4316/MC4016. 
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MR GA TE PE BUS S R 

0X0X10 
0 0X1 10 

/ 0 0 X P P 

/ 0 I / P_ P 

/ / 0 X P P 

TRUTH TABLE 

fig. 2. Preset control section of the Motorola MC4316/MC4016. 

Decreasing BCD states can be seen from the wave¬ 
forms and the effect of gate output states. As in its 
up-count version, it's a divide-by-two in cascade 
with a divide-by-five. Carry out is from Qq to the next 
input. A chain of three will go from an initial decimal 
000 to a decimal 999 on the first input. Subsequent 
inputs will change decimal states to 998, 997, 996. 

preset control 

Each stage has direct set and reset inputs active 
low. Counting will be overridden when either is low. 


Two internal buses and three gates provide versatility 
in preset control. Fig. 2 shows the preset control sec¬ 
tion with a truth table for external control inputs. P 
indicates the state of the external preset input for 
each stage. An X is a don't-care state; it may be 1 or 
0 without changing a particular state combination. 

BUS gate 3 was stated as being open-collector. 
AND gates with open collectors may be wired-AND 
just as NAND gates may be wired-OR. 1 The internal 
connection to the inverter doesn't change the open- 
collector condition. An internal, separate, pull-up 
resistor is provided on each package. 

Fig. 3 indicates a single package connected for 
division by eight. Waveforms are expanded to show 
automatic presetting. Preset inputs are wired for 
binary 1000 (decimal 8). Control lines MR and PE are 
tied high. A preset can occur only when GATE is low 
and BUS high — the all-zeroes condition. 

The waveforms assume that six clock inputs have 
occurred. Counter state is then binary 0010. The next 
clock (seventh) will make it binary 0001. The eighth 
clock will cause several actions. 

The counter goes first to binary 0000 and the BUS 
goes high. External control GATE is connected to the 
clock. It is still high after binary 0000 has been reached, 
so a preset doesn't begin until the clock goes low. At 
that time, the internal D stage active low set changes 
Q d from 0 to 1. The other three stages reset; it 
doesn't change anything since they are already 0. 

The counter is now set to binary 1000 and BUS is 
low, but the next positive clock edge will change the 
counter state to binary 0111. It counts down again 
until all zeroes are present. The carry out is only the 
width of the clock low state. 

Maximum clock input frequency is limited by three 
propagation delays: clock positive edge to BUS going 


fig. 3. Single MC4016 connected as 
divide-by-eight. 
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CARRY OUT 



LEAST SIGNIFICANT MOST SIGNIFICANT 

DIGIT PRESET DIGIT PRESET 

NOTE'MR, PE TIED HIGH ON 
ALL PACKAGES 

fig. 4. Three MC4016 counters in cascade for variable division. 

high (65 ns maximum), clock negative edge to any 
flip-flop set (35 ns), and next-positive clock to a flip- 
flop toggle (78 ns). Inverse total is 5.6 MHz, but the 
nominal maximum frequency is 8 MHz. 

cascading 

Fig. 4 shows the circuit for three packages. It can 
divide by any number from 1 to 999 depending on the 
BCD input to each counter. An MC4018 can be sub¬ 
stituted. It's a hexadecimal (divide-by-sixteen) ver¬ 
sion, and three packages would yield a maximum 
count of 2 12 , or 4096; four-bit binary preset inputs 
would be required. 

All MR and PE control lines are tied high. All GATE 
inputs are connected to the input clock. All BUS pins 
are tied together, but only one R or pullup resistor 
connection is required. 

Preset action is the same as in fig. 3 and depends 
on the first, or left-hand, counter for speed. The last. 


or right-hand, counter will reach all-zeroes first, then 
the middle. The BUS is almost ready to go high, but 
the wired-AND connection makes it dependent on 
the first counter. When the first counter goes zero, 
preset is enabled to all; the BUS goes high, then the 
common GATE goes low. 

Carry out may be from the third Qq, but fast inputs 
should use the BUS line since it's slightly wider. 
Speed is limited, but a few extra devices will increase 
this. 

increasing speed 

Input frequency can be increased to at least 25 
MHz by adding a D flip-flop, 5-input gate, and three 
inverters as in fig. 5. Schottky TTL devices are rec¬ 
ommended. Note that this version has the first coun¬ 
ter's BUS pin grounded and all MR and GATE pins 
tied high. 

Previous connections initiated a preset on the in¬ 
put clock low state. Fig. 5 allows nearly a full clock 
period for preset. This is possible by arming the pre¬ 
set when countdown has reached decimal 002 
(binary 0010 in the first counter). Presets have been 
hard wired for 888 division for illustration. 

G7 goes low on the 886th input (representing deci¬ 
mal 002). The external flip-flop will toggle on the 
887th input. This action initiates a preset by making 
the common PE control line low. Preset completion 
will make G7 high but won't change the external flip- 
flop, because its clock, the 888th, has not yet arrived. 

Once the 888th clock arrives, the external flip-flop 
will toggle, but the counters will not change; PE is 



fig. 5. High-speed divide-by-888 for use with phase-locked loop. 


885 886 BBT 888 OOI 



A LOW PE AT ARRIVAL 
OF 888TH INPUT WILL 
INHIBIT TOGGLING 
OF FLIP-FLOP A 
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still held low at clock edge, and all counters remain at 
preset at that time* (See the third state of the truth 
table in fig. 2.) The first counter essentially ignores 
the 888th clock. 

The external circuitry permits a substantial 
increase in speed even though the counters are not 
synchronous. The only disadvantage is slight: divi¬ 
sion by less than three is not possible. 

other packages 

Presettable up/down counters are available. These 
can be connected for down counting only with exter¬ 
nal circuitry added for similar preset-enable control* 
The use of synchronous counters and Schottky TTL 
programmable dividers is possible up to 60 MHz, 
Great attention must be paid to propagation delay at 
high speed* 

The Motorola device was selected for this example 
because it contains the essential ingredients of a 
counter with preset control ability. 

reference 

l r Leonard H Anderson. 'Diktat Techniques: Gate Structure and Loqic 
Families." hnmtadtu, February, 1979, 
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"I think you'd bettor unplug it, Stan." 


State of the art 

TECHNICAL EXCELLENCE 

in RTTY 
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If you demand lh ti no tom promise technology * you 

need the FSK- 1000 demodulator. Can't be outcopted because 
its design* computer grade parts* and modern technology 
offer landline Lnpy over radio circuits. 


Stops OHM with selectable 
55 or 100 Hz* filters and 
two tone limiter less operation 

Decision level correction 
improves selective fading 

Uses either 170 volt, 60 
\ta, or RS 232 loops 


Video operation available* 
Interfaces microcomputers, 
Wo can install your Xitex 
SCT 100 hoard inside, too 

Continuously adjustable 
shift from 100 to 1000 Hi, 

Write for details. Visa and 
M.iMim Charge accepted. 


$ 449.00 

FOH Columbus, Ohio 
Dealer Inquiries Welcome 



700 Taylor Road 
Columbus * Ohio 412 30 
(bid) 86 >1 2(164 


Call or Write for Delivery or Quote 

ICOM IC701 
with AC/MIC 


LEAVE A MESSAGE & WE’LL CALL YOU BACK! 

An pm t*H !qI) HouSiun exCepi indicated Pm.- es t to njng^ 

* irooui notice all Herns guaMiiteed Some Hems subject pngr sale Send 
letterhead tor Dealer once nsl tpias residents add b tA* piea&e 
acid postage estimate Si 00 minimum W5GJ WhMHtJ K5*AD N5JJ 
AG5K W5WM WD5E DE *520 WAMGU WB5MF KSRC K5RGB 
W 65 USV 

MASTERCHARGE • VISA 

MADISON 

ELECTRONICS SUPPLY, INC. 

isoa mckinney . Houston, texas 77002 

7131688 0268 
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The Popular 
CUA 64-12 
by Heights 

Light* 

permanently 

beautiful 

ALUMINUM 

towers 

THE MOST IMPORTANT 

FEATURE OF 

YOUR ANTENNA 

IS PUTTING 

IT UP WHERE 

IT CAN DO 

WHAT YOU EXPECT. 

RELIABLE DX — 

SIGNALS EARLIEST IN 
AND LAST OUT, 

ALUMINUM 

Complete Telescoping 
and Fold-Over 
Series Available 

Self-Supporting 

Easy to Assemble 
and Erect 

All towers mounted 
on hinged bases 

And row, with motonred options, you 
Can crank it up or down, or fold it 
over, from the operating position in 
the house 

Write far 12 page brochure giving doz¬ 
ens of combinations of height, weight 
and wind load. 

Please include 30r (stamps or coins) 
for postage end handling when re¬ 
questing our Free literature. 

ALSO TOWERS FOR WINDMILLS 

HEIGHTS 

MANUFACTURING CO. 

In Aimont Heights Industrial Park 
Almont, Michigan 48003 


NEW TONE PAD DECODER *TPD204 ! 


Repeater Jammers Running You Ragged? 


The OF is battery powered, can be used with accessory antennas, and is 12/24V for 
use in vehicles or aircraft. It is available in the 140 150 MHz VHP band and/or 
220 230 MHz UHF band. This DF has been successful in locating malicious inter 
fere nee sources, as well as hidden transmitters in "T-hunts'ELTs f and noise sources 
in RFi situations. 


Price for the single band unit is $195, lor the VHF/UHF dual band unit is $235, plus 
crystals. Write or call lor information and free brochure 


NOW AVAILABLE IN KIT & WIRED & TESTED 


Here's a portable direction finder 
that REALLY works-on AM, 
FM, pulsed signals and random 
noise! Unique left-right DF 
allows you to take accurate (up 
to 2“) and fast bearings, even on 
short bursts. Its 3dB antenna 
gain and .Q6juV typical DF sen 
sitivity allow this crystal 
controlled unit to hear and posi¬ 
tively track a weak signal at very 
long ranges-while the built-in 
RF gain control with 1 20 dB 
range permits positive DF to 
within a few feet of the transmit 
ter, ft has no 180 ambiguity 
and the antenna can be rotated 
for horizontal polarization 


W6GUX 


L TRON1CS 

5546 Cathedral Oaks Road 
(Attention Ham Dept.) 
Santa Barbara, CA 93111 


WD6ESW 


UNITS — FROM: 

uatfimitca 

"ctsatcvs iCzctxo-Kia" 

■po-SM 7054 
M&iUtt*, 30065 

PW&HS tfii 9JI-2122 a* atttaidi tf<t 800 

FEATURES : tom MD * CM MOD H 

HWI H| AID i f , MUiT / 

o imuf cii tt& Tvor Tfiut ncrntlFGt ^ tf * H[W 1UTJ|1 Y , 


• 8 ACTIVE FILTER TV PE TONE DECODERS 

• FULL 4X4 MATRIX 

• INDIVIDUAL TU LOGIC OUTPUT FOR EACH TONE 
•INDIVIDUAL TTL LOGIC OUTPUT FOR EACH DIGIT 

• TTL BCD OUTPUT FOR DIGITS 0- 9 
INCLUDING STROBE 

• SEVEN SEGMENT DISPLAY OF BCD 
OUTPUT 

•44 PIN GOLD PLATED EDGE CONNECTED 
PC BOARD A 

COMPLETE KIT M09.95 , , - 

ASSEMBLED UNIT M39.9S . 

MICH sititct 10 tmiu ^ - £ - 1 

ik lEHQINTS ADI 5* SALES HI W 

SlltPlUt HIM 
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Full Features and 
Superior Performance 

ST-6000 RTTY DEMODULATOR 


Select Rx & Tx Shifts 
Accurately Tuned Rx Filters 
Crystal Controlled Tx Tones 
True Transceive Operation 

I 


Invert Both Rx Demod, 
and Tx Tones 


Data Status Indicators 


Loop 1 Post-Autostart Pre-Autosta 

\ 




Hard-Limiting |FM] 
or 

Non-Limiting [AMI 
Reception 


Correct for 
Bias Distortion 



Correct For 
Muiti-Path Distortion 

Local Loop Operation 


Tuning Oscilloscope 
[Front Panel Controls! 
Meter Indicator Option 
Also Available 


Autostart witl 
° Motor Conti 
° Mark Hold 
° Antispace 

Automatic Tx/Rx Statii 
Control with Keyboai 
Operated Switch [KQ 



* * * ~T ^ 


Why not have the best? 

The HAL ST 6000 Demodulator offers outstanding performance, versatility, and ease of 

operation. The Receive Demodulator features multiple pole active filters available for "high” or "low" tones. 

These filters are frequency matched to the transmit tone crystals for true transceive operation. Input 
bandpass filters, discriminator filters, and post detection filters are carefully designed and tested for optimum 
weak signal recovery. The ST-6000 has an internal loop power supply, 2 loop keyers, RS 232, MILT88C,and CMOS 
data I/G and rear panel connections to data and control circuits for connection to U ART and computer devices. 
Use it with the HAL DS-3000 KSR for the best in RTTY performance, $595.00 

Write today for HAL's latest RTTY catalog. 




HAL COMMUNICATIONS CORP. 

Box 365 

Urbana, Illinois 61801 
217367-7373 


For our Overseas customers: 
see HAL equipment at: 

Richter & Co.; Hannover 
l.E.C, Interrelco; Bissone 
Vicom Imports, Auburn, Vic., Austra 
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Specifications 


Frequency 

Coverage 

1.8-30 MHz 

Line Impedance 

50 ohm resistive 

Power Capability 

2000 W continuous 

Jacks, Removable 
Coupler 

Two S0239 mput and output 
connectors 

Semiconductors 

Two power meter rectifiers 

Accuracy 

± (5% of reading + 1% of full scale) 

VSWR Insertion 

Insertion of wattmeter in line changes 
VSWR no more than 105:1 

Shipping Weight 

3 lbs (1.4 kg) 

Dimensions 

5.3"H *69"Wx 7.5’D (13.5 x 17.5 x 19 cm) 


Model 

1514 


Drake WH-7 
Directional 
RF Wattmeter 

1.8-30 MHz 

Drake directional, through line wattmeters, using 
printed circuits, toroids, and state of the art techniques, 
permit versatile performance and laboratory accuracy, 
yet at a lower cost. 

Removable coupler provides remote metering, and 
allows convenient positioning of coaxial cable. 

WH-7 wattmeter makes possible quick, accurate ad¬ 
justments of antenna resonance and impedance 
match, when placed between transmitter and matching 
network. 

Drake WH-7: Designed for user convenience and high 
accuracy. This instrument includes three calibrated 
scales for rf power to satisfy applications from QRP to 
high power (O-20 T 0-200 and 0-2000 watts full scale) A 
fourth calibrated scale provides direct reading VSWR 
information, and is switch selected from front panel. 
The WH-7 is styled to match the 7-line. 



Drake “Dry” Dummy Loads—no oil required 



Model 1551 Drake DL-1000 

• 1000 watts for 30 seconds, with derating curve to 5 minutes. 
Designed to accept Drake FA-7 cooling fan for extended high 
power operation. 

• VSWR of 15:1 max. 0-30 MHz, 

• Provided with SG-239 coax connector, and rubber feet for 
desk or bench use. 

• Size 14" x 3.6* (35.6 x 91 cm). Wf 2 lbs (910 g) 



Model 1550 Drake DL-300 

* 300 watts for 30 seconds, with derating curve to 5 minutes. 

* Built-in PL-259 coax connector for direct connection to rear 
of transceiver or transmitter-no jumper coax necessary. 

» VSWR of 11:1 max. 0-30 MHz 15 max. 30-160 MHz. 

* Ideal as bench test device for amateur or commercial hf and 
vhf gear, 

* Small size fits conveniently in any field service tool box. 

6.7" x 2.08" (17.0 x 5.3 cm). Wt. 11 oz (310 g) 











Known throughout the world for quality... 



Equipment 

for 




R.LDRAKE COMPANY 

540 Richard Street, Miamisburg, Ohio 45342 
Phone {513) 866-2421 • Telex 288-017 


Specifications, availability and prices subject to change without notice or obligation 


Drake TVI Filters 


High Pass Filters 
for TV Sets 

provide more than 40 dB attenuation at 
52 MHz and lower. Protect the TV set from 
amateur transmitters 6-160 meters. 


Low Pass Filters 
for Transmitters 

have four pi sections for sharp cut off above the 
hf amateur bands and to attenuate transmitter 
harmonics falling in any TV channel and fm band. 
52 ohm. SO-239 connectors built in. 



Model No. 1603 

Drake TV-300-HP 

For 300 ohm twin lead. 
New terminals for 
easy installation. 



Model No. 1610 

Drake TV-75-HP 

For 75 ohm TV coaxial 
cable; TV type "F" 
connectors installed. 


Model No. 1608 Drake TV-3300-LP 





1000 watts max. below 30 MHz. 
Attenuation better than 80 dB abo 
41 MHz. Helps TV i-f interference, 
as well as harmonic interference. 


Model No. 1605 Drake TV-42-LP 



is a four section filter designed 
with 43.2 MHz cut-off and 
extremely high attenuation in all 
TV channels for transmitters 
operating at 30 MHz and lower. 
Rated 100 watts input. 


Drake TVI Filters help you keep peace with your neighbors 








A remarkable 
engineering 
breakthrough .. 





Designed and manufactured in U.S.A. 


Models shown 
are Drake TR-7/QR-7 
with RV-7 and MS-7 




continuous coverage reception— 
no gaps—no range crystals required + 


The Drake TR~7 System significantly 
advances the technology of worldwide 
radio communications and unfolds 
an entirely new state of the art. 


capability for MARS, Embassy, 
Government, and future band expansions* 


MS7 vn * 1 1 * 






In 1963 Drake led the way by producing Now, Drake leads the way again by developing 

the first commercially available amateur the first commercially available amateur transceiver 

transceiver that employed the now widely that uses a 48 MHz i-f, through the technique 

copied 9 MHz i-f frequency. Even today, of Up-Conversion/' This system greatly improves 

many major competitive transceivers image and general coverage performance, and 

are still being introduced using i-fs will be copied in the years to come. With Drake, 

in this range, you can join the new state of the art todayf 











































solid state continuous coverage 

synthesized hf system Model 1337 



The design philosophy behind the 
new Drake "7 system has created a 
most sophisticated system concept , 
extending from engineering to the 
visual appearance of the system and 
each of its parts , 


The TR-7 System is the result of one 
of the most extensive engineering 
and development programs in the 
history of the R. L Drake Company, 
and provides the user with many 
innovative design features. 


With the excellent design of its front 
panel and controls , the system is 
simple and straightforward to 
operate-’makes state of the art 
performance a pleasure. 


Broadband Solid State Design—100% 
solid state throughout. Afl circuits are 
broad banded so there is no need tor 
preselection tuning or transmitter 
adjustments of any Kind 

Synthesized/PTO Frequency Control— 

A Drake exclusive. Special high 
performance synthesizer, combined 
with the famous Drake PTO, provides 
smooth, linear tuning with 1 kHz dial 
and 100 Hz digital readout 500 kHz 
uptown range switching is pushbutton 
controlled 



Continuous, Wide Range Frequency 
Coverage—The TFP7/DR-7 provides 
reception from 1.5 thru 30 MHz— 
continuously, and zero thru 30 MHz 
continuously with the optional Aux-7 
Range Program Board. No gaps or 
range crystals required. The highly 
advanced Drake Synthesizer makes this 
possible, and is an industry first. The 
TR-7,DR-7 provides transmit coverage 
for all Amateur Bands 160 thru 10 
meters, With the optional Aux-7 Range 
Program Board, diode-programmable 



out-of-band transmit coverage is 
available for MARS, Embassy, 
Government, and future band 
expansions in the range 1 8 thru 30 
MHz.* The Aux*7 Board also provides 0 
thru 1.5 MHz receive coverage and 
crystal-controlled fixed channel 
Operation for Government. Amateur, or 
semi-commercial applications 
anywhere in the hf range The TR-7 w'o 
DR-7 provides coverage of the Amateur 
Bands 160 thru 15 meters and the 
28.5-29 0 MHz range of 10 meters. The 
Aux-7 Range Program Board is also 
useable in the standard TR-7 for extra 
range coverage as noted 

State of the Art Receiver Design—The 

Drake TR-7 introduces another industry 
first for amateur transceivers; Up- 
Conversion, ' in combination with a 
special high level double balanced 
mixer for superior strong signal 
handling, spurious and image response 
performance. The first i-f of 48 05 MHz 
places images well outside the receiver 
passband, and provides for true general 
coverage operation without i-f gaps. 

True Passband Tuning—The TR-7 
employs the famous Drake Full 
Passband Tuning instead of the limited 

range "i-f shift ” 
found in some 
other units. The 
Drake System 
tunes from the top 
edge of one 
sideband, through 
center, to the 
bottom edge of 
the other 
sideband. In fact, 
the range iseven 
wider to 

accommodate RTTY Full passband 
tuning greatly improves receiving 
performance in heavy QRM 


Unique Independent Receive 

Selectivity— Optional receiving 
selectivity filters can be installed 
internally and pushbutton-selected 
from the front panel. These may be 
selected independently of transmit 
mode and provide optimum response 
for various conditions of ssb, cw. RTTY, 
and a-m, You may also transmit cw 
while receiving ssb, or vice versa, or 
even transmit one sideband while 
receiving the other The standard filter 
is 2.3 kHz for ssb. You may choose from 
optional 300 Hz, 500 Hz, a special 18 
kHz for crowded ssb, or 6 kHz filter for 
a-m. Any three may be installed in 
addition to the ssb filter. 

Effective Noise Blanker—This 

accessory is custom engineered to 
provide true impulse-type noise 
blanking performance 



Special High Power Solid State PA—A 

Drake custom-designed diagonal heat 
sink provides for an internally mounted 
power amplifier with nothing mounted 
outboard subject to physical damage. 
The unique air ducting effect of this 
amplifier allows an optional rear- 
mounted fan to provide continuous 
duty on SSTV. RTTY Continuous ssb/cw 

(TR-7 features continued on next pagef 



ote Out-of-band transmitter coverage for MARS. Government, etc. is available 
nly in ranges authorized by the FCC, Military, or other government agency lor a 
jecific service Proof of license lor that service must be submitted to the R L 
rake Company, including the 500 kHz range to be covered Upon approval, and 


at the discretion of the R L Drake Company, a special range 1C will be supplied 
tor use with the Aux-7 Range Program Board Prices quoted from the factory, See 
Operator's manual for details (Nol available for services requiring type accept¬ 
ance ) 






preceding page) DRAKE TR-7 solid state 
continuous coverage synthesized hf system 



operation is available without the fan, 
due to the excellent heat sink design. 
The optional Drake PS-7 Ac Supply is 
rugged, rated for continuous duty, and 
will easily handle power requirements. 
The System is rated 250 watts input—in 
any of its modes. Fully VSWR protected. 

TR-7 Internal Test Facilities— As well 
as the standard "S' meter function, the 
TR-7 metering includes a built-in rf 
Wattmeter/VSWR Bridge. Also, the DR-7 
digital counter reads frequencies to 150 
MHz for test purposes. Access to the 
counter is from the rear panel. 


$ UNITS DECIBELS 

13 5 7 9 10 20 30 60 80 

t \ qn 1 ■ », 

10 20 40 60 100 200 W 


Receiver Incremental Tuning (RtT) 

—Complete RIT Flexibility is provided 
for both the TR-7 and RV-7 remote VFC 
for maximum convenience. The RV-7 
also includes a special "spot' function 
for easy zero beating. 




Model 1337 Drake TR-7 Transceiver 

Model 1530 Drake DR-7 General Coverage 
Digital Readout Board 

Model 1335 Drake TR-7 DR-7 General Coverage 
Digital R O Transceiver 

Model 1338 Drake RV-7 Remote VFO 

Model 1502 Drake PS-7 120/240V Ac Supply 

includes special wide range voltage and 
frequency capability Operates from 
any nominal line voltage (90-132 V 
180-264 V, 50-60 Hz) ideal for overseas 

Model 1536 Drake Aux-7 Range Program Board* 

Model 1531 Drake MS-7 Matching Speaker 

Model 1 537 Drake NB-7 Noise Blanker 

Model 1529 Drake FA-7 Fan 

Model 7021 Drake SL-300 Cw Filter, 300 Hz 

Model 7022 Drake SL-50G Cw Filter, 5Q0 Hz 

Model 7023 Drake SL-ISOOSsb/RTTY Filter. 1,8 kHz 

Model 7024 Drake SL-6000 A-m Filter, 6.0 kHz 

Model 1335 Drake MMK-7 Mobile Mounting Kit 

Model 7037 Drake TR-7 Service Kit/Extender Board Set 

Model 385-0004 Drake TR-7 Service/Schematic Book 






































DRAKE TR-7 SPECIFICATIONS 

GENERAL 


Frequency Coverage 

(with DR-7 Digital R O Gen. Cov. Board) 


Modes of Operation Usb, Lsb, Cw ( RTTV. A-m equiv, 

(A-3H) 


Receive 

Without Aux-7 L5 to 30 MHz, continuous, no gaps 

With Aux-7 f ,. Same, plus 0 to 1.5 MHz at reduced 

performance in this range 

Transmit 

Without Aux-7 ... 1 8-2.0. 3.5-4 0, 7,0-7.5> 14,0-14.5. 

21 0-21.5, 28 0-30 0 MHz 


Frequency Stability .. Total drift is less than 100 Hz after 

warm up Total frequency change 
is less than 100 Hz over the 11-16 
V-dc input supply range 

Frequency Readout Accuracy 


Analog ... Better than * 1 kHz when calibrated 

at the nearest marker point 
Digital ... .15 ppm ± 100 Hz 


With Aux-7 f Above ranges, plus any eight 500 

kHz segments from 18 to 30 MHz 

Frequency Coverage 

(without DR-7 Digital R O Gen. Cov, Board) 

Receive,Transmit (Transmit above 1 8MHzonly) 

Without Aux-7 1.5-2 0, 3.5-4 0, 7.0-7 5. 14.0-14.5, 

21,0-21.5, 28.5-29,0 MHz. plus 
Receive only on 2 5-3 0 MHz and 
5 0-5,5 MHz 

With Aux-7 + Above ranges, plus any eight 500 

KHz segments from 0 to 30 MHz, (0 
to 1.8 MHz Receive only) 


External Counter Mode 

Maximum 

Input Frequency ... 150 MHz 
Input Level Range ... 50 mV to 2 V. rms 


Power Supply 
Requirements 

Dimensions 

Depth __... * 

Width # . 

Height 

Weight _ 


11-76 V-dc (13,6 V-dc nominal) 3A 
receive, 25A transmit 

12 5 m, (31 75 cm), excluding 
knobs and connectors. 

13 6 in. (34 6 cm) 

4 6 in, (11.6 cm), excluding feet 
17.1 lb. (7.75 kg) 


RECEIVER 

f 1 8-30 MHz. reduced specs 0-1 8 MHz) 


Sensitivity 

Ssb.Cw ,..Less than 0 5 *iV for 10 dB ($ + N) N 

A-m (30°o Mod.) . Less than 2 O jjV for 10 dB (S + N) N 

Selectivity ... . 2 3 kHz at - 6 dB and 4 1 kHz at 

-60 dB (18:1 shape factor) 

Ultimate Selectivity Greater than 100 dB 

Age ...Less than 4 dB output vanatron for 

100 dB input signal change 
referenced to age threshold 

Intermodulation Intercept Point. +20 dBm 

Two-tone Dynamic Range, 99 dB 

(af fone spaemgs of 50 kHz and greater) 


M Frequency __.. First l-f ... 48 05 MHz 

Second l-f .5 645 MHz 

image and f-f Rejection Greater than 80 dB 

Spurious Response .., Greater than 60 dB down 

Internally Generated 

Spurious .Less than 1 pV equivalent, except 3 

equivalent from 5 to 6 MHz (Reduced 
specs on internal osc frequencies) 

Audio Output ..... _2.0 watts @ less than 10%THD 

(4 ohm load) 


TRANSMITTER 


Power Input (Nominal) 

Ssb .... . T . T . 250 wafts PEP 

Cw . ,,,, . 250 watts 

A-m equiv .. 80 watts (carrier), plus upper 

sideband 


Duty Cycle 

Ssb, Cw . .100% 

Tune. 5STV RTTY, A-m w o 1529 FA 7 Fan: 33%. 5 min 

transmit, max 

with 1529 FA-7 Fan 100% 


Load Impedance 

Spurious Output 

Harmonic Output 

Intermodulation 

Distortion 


Undesired Sideband 
Suppression 


50 ohms, nominal 
Greater than 50 dB down 
Greater than 45 dB down 

30 dB below PEP (24 dB below one 
of two tones) 

Greater than 60 dB @ i kHz 


Wattmeter Accuracy . .. *5% @ 100 watts (50 ohm load) 

Carrier Suppression Greater than 50 dB 

Microphone Input . High impedance 

VSWR Turndown (Nominal) (Percent rf power turndown) 


' . i *, . .*. * *..... u /Q 

@ 21 ,,,. ....., 10 %» 

@3.1 ....... ..25% 

@4:1 ....... 50% 

@ 5 1 and above ........,, . 90% 


f Aux-7 musl be used with either Model 1546 RRM 7 Rangy Receive Module of Model 1547 RTM-7 Range Transceive Module Use one module per 500 kHz range 
Modules plug direclly into Aux-7 


R. L. DRAKE COMPANY 



540 Richard St, Miamisburg, Ohio 45342 
Phone; (513) 866-2421 • Telex: 288-017 
























* Fully synthesized on each band, 5 kHz 
steps, digital read-out. 

* Fm coverage on complete 144,220 
and 440 Amateur Bands, depending 
on model purchased. Completely 
band-switched from front panel. 

* four extra diode programmable fixed 
channels, with offsets, available for 
each band, in addition to the 
synthesizer 

» Diode programmable non-standard 
offsets available for each band. 

* Separate SO-239 Antenna Connector 
for each band. 

* Outstanding receiver front-end 
performance. Ideal for use in 


metropolitan areas where many 
repeaters are in use. 

• Squelch. 

• Hi-lo power, with lo-power adjustable. 

• Priority scan feature: 

—scan a programmed fixed channel 
from any synthesizer frequency. 

—scan any synthesizer frequency 
from a programmed fixed channel. 
—scan a specific programmed fixed 
channel from another programmed 
fixed channel. 

• Plug-in modular construction, 

• Remote operation. Removable control 
head will operate radio in trunk 
compartment from driver seat, 

(remote kit optional) 


* No frequency mixing in transmitter. 
Transmitter frequency derived directly 
from VCO frequency. Provides 
extremely low spurious output. 

* Companion ac power supply (PS-3), 

* Operate mobile or fixed station. (13.8 \ 
supply required) 

* Small, compact, rugged construction 
utilizing aluminum extrusion sides 
and panel. 

* Transmit audio custom tailored for 
maximum communications "punch.” 

* Choice of one, two, or three band 
coverage in a single transceiver. Basic 
models may be purchased, with factor 
installed add-on modules added later. 



PS-3 Ac Power Supply 1525EM Encoding Microphone 220 and 440 Add-on Modules UMK-3 Remote Trunk-Mount Kit 
















band system 

Fully synthesized on each band 



DRAKE UV-3 SPECIFICATIONS 


GENERAL 


Frequency Coverage: 144 

220 

440 

Mode: Fm (5 kHz deviation) 

Supply Voltage: 1V5-t5.0 V dc negative ground 

Supply Current; Receive 
Trans mu 


144 148 MHz" 
220-225 MHz 
440-450 MHz 


Dimension*: 


Length (single unit) 
(Iwu unit) 
(Three unit) 

Widlh 

Height 


Weight: (One umh 
(Two unit) 
(Three Unit) 

Operating Temperature: 0 C to 00 C 


0 9 A Standby 

6 A High Power 
1 3 A Low Power 

9 [22 86 qm) 
11 5 (29 2 cm) 
14 (35 56 cm) 

8 r (20.6 cm) 
3.5“ {9.9 cm) 

.. 7 lt>s (317 kg) 

7 3 lbs (3 31 kg) 
7 6 lbs {3 45 kg) 


‘Hand ovnnap allows tuning o' must h«queno** 


frequency synthesizer 


Type: Directly programmable digital phase locked loop 5 
kHz steps 


Heloronce: 
Frequency Accuracy: 


RECEIVER 


Type: 


5 MHz crystal oscillator 

■ 0005% over a lemperaiurn range ot 0 C to 60 C with 
a supply voltage variation ol 11 5 to 15 V dc 


Double conversion tsi »-t (&' 10 7 MHz 2nd i-i <a 455 
kHz 6 pole crystal tiller (S3 10 7 MHz and 8 pole ceramic 
tiltpr dl 455 kHz 


Sensitivity: 


} 

} 


Adjacent Channel 
Rejection' 


Intermodule I ion 
Attenuation: 
(EIAR5-204-A) 

Image Rejection: 


l-f Rejection; 
Audio Output: 

Squelch Sensitivity: 

Meter: 


146-148 MHz 
222 226 MHz 
442 447 MHz 

144-148 MHZ 
220-225 MHZ 
440-450 MHZ 

144 

220 440 
144 220 440 

144 

220 

440 

144 

220 

440 


Greater than 95 dB 


Typically less than 
35pV tor 12 dB SiNAD 


SeV (max > tor 12 <30 Si NAD 


grr-gier than 80 dB mm (3 - 30 kHz 

greater than 7Q dB mm {3 - 30 kHz 

greater than 60 dS mm @ * 15 kHz 


80 dB (referenced lo 12 dB SIN AD) 
75 dB (referenced lo 12 dB SlNAD) 
65 dB (rnlprenced lo 1? dB SlNAD) 


80<JB 
60 <38 
50 dB 


2 5 walls @ less lhan 10^>> THD. 2 waits (g less than 5“i 
THD 

Less than 02 mV 
Indicates relative signal level 


TRANSMITTER 

Power Output (13.8 V dc). High Power 


Selectivity; 12 kHz @ 3 dB 


Harmonic and Out 
at Band Spurious 

Spurious in Band: 
Modulation: 

Hum end Noise 


Low Power 

144 220 
440 


144 25 watts nom (144-148 MHz) 

220 10 w at | s m i n (220-225 M Hz) 

440 10 watts mm i440 450 MHz) 

Appro* 10% of high power (adjustable) 

SO dB (mm ) referenced lo earner 
40 DB {mm ) referenced lo earner 


75 dB (mm | referenced In carrier 
Direct fm pre-sei to ■ 5 kHz deviation 
Greater lhan 40 dB below maximum deviation 


Model 1346 Drake UV-3 (144-22G-44Q) 
Model 1344 Drake UV-3 (144-440) 

Model 1340 Drake UV-3 (144) 

f Models above include factory installed modules 
for bands as listed, standard dynamic mike, and 
mobile mounting bracket) 

Add-on modules expand band coverage of 
models which may have been purchased in 
a single band or Two band configuration 
Prices include factory installation which is 
necessary to meet FCC receiver certification 
requirements 

220 Add-on Module 
440 Add-on Module 
144 Add-on Module 

Model 1504 Drake PS-3 AC Power 
Supply 

Model 1625 Drake 1525EM Encoding 
Mike (see next page) 

Model 1330 Drake UMK-3 Remote 
Trunk-Mount Kit 

Model 385-0002 Drake UV-3 

Service/Schematic Book 



100 MHz/D ivisi on 


UV‘3 

Frequency 

Spectrum 

146,520 MHz 
25 Walls 


500 NHi/0 ivision 









DRAKE 


m 


MICROPHONES 


Drake 1525EM Push Button Encoding Mike 


• Microphone and auto-patch encoder in single 
convenient package with coil cord and connector, 
Fully wired and ready for use. 

• High accuracy 1C tone generator, no frequency 
adjustments. 

• High reliability Digitrarr keyboard. 

• Power for tone encoder obtained from transceiver 
through microphone cable. No battery required. 
Low current dram 

• Low output impedance allows use with almost alf 
transceivers. 

• Four pm microphone plug: directly connects 
to Drake UV-3 without any modification in 
transceiver. Compatible with all previous Drake 
and other 2 meter units with minor modifications. 

• Tone level adjustable 



Model 

1525 



4 

Drake 7077 Dynamic Desk Microphone 



* Audio and level characteristics custom designed to match 
the transmit audio requirements of the Drake TR-7. 

• Features both VOX and PTT operation without modifica¬ 
tion, 

• High Impedance 

* Includes coil cord and plug wired for direct installation to the 
Drake TR-7 

* Style and color provide a beautiful match to the Drake 
7-Lrne. 

• Size 4,3 W x 5.8 'D x 9.3"H (10,9 x 14,7 x 23.6 cm). Wt. 1 lb 7 oz 
(650 g). 


R. L. DRAKE COMPANY 



540 Richard St, MiamisburE, Ohio 45342 
Phone: 1513) 866-2421 • Tele*: 288-017 









Drake L-7 


Continuous Duty 
160-10* Meters 


2kW Linear Amplifier 


Model 

1528 



Temperature controlled design for “key-down” operation over a wide frequency 
range. Newly engineered for coverage of any new or expanded hf amateur 
bands within FCC amplifier rules. Also features wide frequency coverage for 
MARS, and other services authorized for this type of amplifier. 


2 kW PER 1 kW cw, RTTY. SSTV operation—ali modes, 
full rated input, continuous duty cycle. 

160-10* meter amateur band coverage, plus expanded 
ranges for any future hf band expansions or additions 
within FCC rules. These ranges also include increased 
coverage for MARS, embassy, government, or other 
such services. 

The Drake L-7 utilizes a pair of Eimac 3-500 Z triodes 
for rugged use, and lower replacement cost compared 
to equivalent ceramic types. Tubes are included 

Accurate built-in rf wattmeter, with forward/reverse 
readings, is switch selected. Calibrated 300/3000 
watt scales. 

Temperature controlled two speed fan is a high volume 
low noise type and offers optimum cooling. 

Adjustable exciter age feedback circuitry permits drive 
power to be automatically controlled at proper levels 
to prevent peak clipping and cw overdrive Front panel 
control. 

By-pass switching is included for straight through, low 
power operation without having to turn off amplifier. 

Bandpass tuned input circuitry for low distortion 
and 50 ohm mput impedance. 

Amplifier is comprised of two units—rf deck for desk 
top and separate power supply* 

Operates from 120/240 V ac, 50/60 Hz primary line 
voltage. 


DRAKE L 7 SPECIFICATIONS 

Frequency Coverage' Ham bands 160 through 15 meters. Norv 
amateur frequencies between 6 5and 21 5 MHz may be covered with 
some modification of the input circuit. 

Plate Power Input: 2000 Watts PEP on S5B and 1000 Watts DC on 
CW, AM, RTTY, and SSTV 

Drive Power Requirements: 100 Watts PEP on SSB and 75 Watts on 
CW. AM, RTTY, and SSTV 

Input Impedance: 50 Ohms {Bandpass tuned input) 

Output Impedance: Adjustable pi-network matches 50 Ohm line 
wilh SWR not to exceed 2:1. 

Inlermodulatlon Distortion Products: In excess of 33 dB. 

Wattmeter Accuracy: 300 Watts forward and reflected. ± (5% of 
reading 4 3 Watts). 3000 Watts forward + (5% of reading + 30 Watts). 

Power Requirements: 240 Volts 50-60 Hertz 15 Amperes, or 120 Volts 
50-60 Hertz 30 Amperes. 

Tube Complement: Two of 3-500Z Or 8802/3-5G0Z or 8163 or 3-400Z. 

Dimensions: Amplifier 13,69"W x 6.75'H x 14 25 'D {34.8 x 17 1 x 36.2 
cm). Power Supply 6.75”W x 7.8B"H x IT'D (17 x 20 x 28 cm). 

Weight: Amplifier 27 tbs (12.25 kg), Power Supply 42.5 lbs (19.3 kg). 
'Export model includes coverage of the 10-meter Ham Band. 
























Drake R-7 Synthesized, 
General Coverage Receiver vSn 



Full general coverage reception 
0-30 MHz, with no gaps 
or range crystals required. 

Continuous tuning all the way 
from vlf thru hf. Superb 
state-of-the-art performance 
on a-m, ssb. RTTY, and cw 
—and it transceives with 
the Drake TR-7. 


100% solid state broadband design, fully synthesized 
with a permeability tuned oscillator (PTO) for smooth, 
continuous tuning 

Covers the complete range 0 to 30 IWIHz with no gaps 
in frequency coverage. Both digital and analog 
frequency readout. 

Special front-end circuitry employing a high level 
double balanced mixer and 48 MHz "up-converted 1st 
i-f for superior general coverage, image rejection and 
strong signal handling performance. 

Complete front-end bandpass filters are included that 
operate from hf thru vlf. External vlf preselectors are 
not required. 

10 dB pushbutton-controlled broadband preamp 

can be activated on all ranges above 1.5 MHz Low 
noise design. 

Various optional selectivity filters for cw, RTTY and 
a-m are switch-selected from the front panel. Ssb 
fitter standard, 

Special new low distortion "synchro-phase a-m 
detector provides superior international shortwave 
broadcast reception This new technique permits 3 
kHz a-m sideband response with the use of a 4 kHz 
filter for better interference rejection. 

Tunable i-f notch filter effectively reduces heterodyne 
interference from nearby stations. 

The famous Drake full electronic passband tuning 

system is employed, permitting the passband position 


to be adjusted for any selectivity filter This is a great 
aid in interference rejection 

Three age time constants plus "Off are switch- 
selected from the front panel. 

Complete transceive/separate functions when used 
with the Drake TR-7 transceiver are included, along 
with separate R-7 R.LT, control. 

Special multi-function antenna selector/50 ohm 
splitter is switch-selected from the front panel, and 
provides simultaneous dual receive with the TR-7, 
This makes possible the reception of two different 
frequencies at the same time. Main and alternate 
antennas and vhf/uhf converters may also be selected 
with this switching network. 

The digital readout of the R-7 may be used as a 150 
MHz counter, and is switched from the front panel. 
Access thru rear panel connector 

The built-in power supply operates from 100.120, 200, 
240 V-ac, 50/60 Hz, or nominal 13.8 V-dc. 

The R-7 includes a built-in speaker, or an external 
Drake MS-7 speaker may be used 

Built-in 25 kHz calibrator for calibration of analog dial 

Low level audio output for tape recorder 

Up to eight crystal controlled fixed channels can be 

selected. (With Drake Aux-7 installed.) 

Optional Drake NB-7A Noise Blanker available. Pro¬ 
vides true impulse type noise blanking performance 



R.L.DRAKE COMPAN 














Optional 

accessories 

available 


Model 1531 Drake MS-7 Speaker 
Model 7021 Drake SL-3Q0 Cw Filter, 300 Hz 
Model 7022 Drake SL-500 Cw Filter, 500 Hz 
Model 7023 Drake SL-1800 Ssb/RTTY Filter, 1800 Hz 
Model 7024 Drake SL-6000 A-m Filter, 6.0 kHz 
Model 7026 Drake SL-4000 A-m Filter, 4.0 kHz 
Model 1532 Drake NB-7A Noise Blanker 

Model 1536 Drake Aux-7 Range Program/Fixed-Frequency Board 


DRAKE R-7 SPECIFICATIONS 


Frequency Coverage, continuous tuning (With Drake DR-7 

Digital R/Q, General Coverage Board) 

0 to 30 MHz continuous (With or without Aux-7 board) (No gaps 
in frequency coverage) 


Frequency Coverage, continuous tuning (Without DR-7 Board 


installed) 

Q.01 to 0.5 MHz 
0.5 to 1.0 MHz 
1,0 to 1,5 MHz 

1.5 to 2,0 MHz 

2.5 to 3.0 MHz 

3.5 to 4.0 MHz 



Without 

Aux-7 

Board 


5.0 to 5.5 MHz 
7.0 to 7.5 MHz 
14 0 to 14.5 MHz 
21.0 to 21.5 MHz 
28,5 to 29,0 MHz 


Plus any eight additional 500 kHz segments between 0 and 30 
MHz when programmed into Aux-7 Board. 


Crystal Controlled Fixed Frequencies: Up to eight crystal- 
controlled fixed frequencies within the 0-30 MHz range with 
Aux-7 Accessory Board. Proper 500 kHz range for desired fixed 
frequency is also programmed into Aux-7. 


Frequency Stability: Less than 100 Hz drift after temperature 
stabilization including ±10% line voltage variation. 


Digital Readout Accuracy: (DR-7 installed) 15 PPM ± 100 Hz 


Analog Dial Accuracy: Better than ±1 kHz when calibrated to 
nearest calibrator marker. 


Accessory Crystal Fitters 

SL-300 cw filter: 300 Hz @ 6 dB, 700 Hz @ 60 dB 
SL-500 cw, RTTY Filter: 500 Hz @ 6 dB, 1100 Hz @ 60 dB 
SL-1800 s$b/RTTY Filter: 1800 Hz @ 6 dB, 

3600 Hz @ 60 dB 

SL-4000 a-m Filter: 4 kHz @ 6 dB, 0 kHz @ 60 dB 
SL-6000 a-m Filter: 6 kHz @ 6 dB, 12 kHz @ 60 dB 

Strong Signal Handling 

Two-tone dynamic range: 99 dB * 1,8-30 MHz 

Third order intercept point: +20 dBm preamp off 

Two-tone dynamic range: 95 dB * 1.8-30 MHz 

Third order intercept point: + 10 dBm preamp on 

Blocking: >145 dB above noise floor 

*(At ton© s pacings of 50 kHz and greater) 

l-f and Image Rejection: Greater than 60 dB (48.05 MHz 1st i-f) 
(5.645 MHz 2nd i-f) (50 kHz 3rd i-f) 

Age Performance; Less than 4 dB audio output variation for 
100 dB input signal change above age threshold. Age threshold 
is typical 8/iV with preamp off and ,25^V with preamp on. 

Attack time: 1 millisecond. Three selectable release times: 
Slow—2 seconds; Med—400 m sec; Fast—75 m sec Also, 
"Off" position is provided. 


Modes of Operation: 3$b, cw, RTTY SSTV. a-m. 

Sensitivity (sab): 1 8-30 MHz Less than 20^V for 10dB S+N/N 
with preamp on (typically ,15/iV) (Noise floor typically -134 
dBm) Less than 50 m V for 10 dB S+N/N without preamp (typi¬ 
cally .30^iV) (Noise floor typically -f 28dBm). .01-1.5MHz Less 
than I.OjtV for 10 dB S + N/N 

Sensitivity (a-m): 1.8-30MHz Less than 1.2p.V for lOdB S4 N/N 
@ 30% modulation, preamp on. Less than 2.0/xV for 10 dB 
S+N/N (S) 30% modulation, preamp off. .01-1.5 MHz Less than 
4,0^V for 10 dB S + N/N @ 30% modulation. 

Selectivity (2,3 kHz filter supplied): 2,3 kHz at -6 dB, 4.2 kHz at 
-60 dB (1 8:1) shape factor Optional 300 Hz, 500 Hz, 1800 Hz 
and 4 kHz filters are available as follows: 

Ultimate Selectivity: Greater than 100 dB 


Antenna Input Impedance; Nominal 50 ohms 

Audio Output: 2 5 watts with less than 10% TH.D. into nominal 
4 ohm load. 

Power Requirements: 100/120/200/240 V-ac ± 10%, 50/60 Hz, 60 
watts or 11.0 to 16.0 V-dc (13,8 V-dc nominal). 3 amps 

External Counter Mode (DR-7 Installed): Readout: to 100 Hz. 
Accuracy: 15 PPM ±100 Hz, Maximum input frequency 150 
MHz. Input level range: 50 mV to 2 V rms, 

Dimensions/Weight: 

Depth— 13.0 in (33.0 cm) excluding knobs 
and connectors. 

Width— 13.6 in (34.6 cm) 

Height— 4.6 in (11.6 cm) excluding fee! 

Weight— 18 4 lbs (8.34 kg) 


540 RICHARD STREET, M1AMISBURG, OHIO 45342 • TELEPHONE (513) 866-2421 * TELEX 288-017 





NETWORKS 


Precision instruments providing 

rf radiation control and measurement 

for your communication system 


Drake MN-2700 

2kW 

Matching 

Network 

Model 1539 


The Drake MN-2700 manages rf radiation in the 
areas of impedance match to the antenna, rf power 
measurement, VSWR measurement, reduction 
of harmonic radiation, and antenna selection. 


DRAKE MN-2700 FEATURES 


160 thru 10 Meters Frequency Coverage — With out-of-band cover¬ 
age tor MARS, future band expansions and other applications 

Antenna Choice —Matches antennas fed with coax, balanced line, 
or random wire (For balanced tine use optional Drake 8 1DQQ Baiun, 
which mounts on rear panel of MN-2700 ) 

Antenna By-pass Switching —Unique design allows unit to be 
switch-by-passed regardless of which antenna is in use. wheiher 
coax or wire type No need to manually disconnect feed hoes Switch 
also selects various antennas 

Extra Harmonic Reduction to help fight TVI —Drake Matching Net- 
works employ special pi-network low-pass filter type circuitry for 
maximum harmonic rejection This feature alone makes the MN’ 
2700 a worthwhile investment; M is a Drake exclusive 


Drake B-10QG Baiun Model 1510 installed on 
Matching Network 


Bullion Metering —Accurate rf wattmeter VSWR bridge is pushbuh 
ton controlled from front panel 

Power Capability —2000 watts PER 1000 watts average Conimuous 
Duty 


Drake MN-7 

Same features and specifications as the Drake MN-2700. but 
rated at 250 watts continuous Same width and height, but 
only 8 5 ‘(21.6 cmj in depth, and weighs 10 lbs (4 55 kg) Meter 
reads 0-300 watts forward power or VSWR 


Dimensions— 13 09'W x 4 53 H x 13 D including connectors (33.26 x 
11,5 x 33 cm); Weight 11 lbs. (5 kg). 


DRAKE MN-2700 SPECIFICATIONS 


* Frequency Coverage; 1 8 to 30 MHz Band Switch marked for 
160 SO 40 20. 15 and 10 meter amaleur bands, however fre¬ 
quency coverage between amateur bands is possible by using 
The nearest band positions with a small reduction in matching 
capability * Input Impedance: 50 ohms (resistive) * Load Im¬ 
pedance; 50 ohm coaxial with VSWR of 5 1 or less ai any phase 
angle (3 1 on 10 meters) 75 ohm coaxial at a tower VSWR can be 
used * Balanced Feedllnes j With the Drake B-1000 accessory 
balun which mounts on rear panel runes teed point imped¬ 
ances t>t 40 TO 1000 ohms, or 5 1 VSWR referenced! to 200 ohms 
(3 1 on 10 meters) * Long-Wire Antennas Feed point imped¬ 
ances up to 5 1 VSWR referenced to 50 ohms Also. 5 1 refer* 


enced to 200 ohms with the Drake B-1000 accessory balun (3 i 
on 10 meters! * Meier: Reads VSWR or forward power. 0-200 
watts or 0-2000 watts • Wattmeter Accuracy: * 5% of reading 
* 1 % ol full scale • Insertion Loss: 0 5 dB or less on each band 
after tuning ■ Front Panel Controls: Provide for the adjustment 
of resistive and reactive tuning, antenna switching, band 
$w>Lchmg VSWR calibration and selection Of watts or VSWR 
functions of the meter * Rear Panel Connectors; The iear 
panel Has four lype SO-239 connectors (one for input anti 3 tor 
outputs), three screw terminal connections (tor long-wire anri 
open-wire feeder systems), and a ground post 














really a “secret weapon’’ 
for 160 meter enthusiasts! 



The Drake MN-2700 and MN-7 Matching Networks 
have a truly unique antenna feed switching design 


Both matching networks will completely 
change the mode of a balanced-line fed 135 
foot doublet to a special configuration that 
provides very effective 160 meter performance. 
And best of all, it s done with the simple flip of 
a switch on the front panel. 

Consider a typical all-band antenna set-up^-a 
135 foot doublet, center-fed with 60 to 70 feet 
of balanced line at a height of 45 to 60 feet. 

The Drake MN-2700/B-1000 or MN-7/B-1Q0G 
will match this as a true balanced system on 
80 thru 10 meters. (Fig. 1) 

But what about 160 meters? Many amateurs 
recommend tying the feeders together and 
using the antenna as a vertical with a top- 
hat. In fact, we suggest this ourselves 
in our manual. 

However. t he u se o f t h i s, o r any ver t i ca l, 
assumes you have a good ground or radial 
system for efficient operation If you do not 


have enough room or do not wish to install 
such a radial system, performance may 
suffer. And if you do have radials, you still 
have to change the feeder connections each 
time you operate 160 meters 

On the other hand, when you use the 
MN-2700/B1000 or MN-7/B-1000 simply leave 
the feeders in the balanced connection as 
you would for 80 thru 10, and move the 
special antenna selector switch to Position 
No. 4. This automatically converts half of the 
antenna and feedline to an inverted kl U , fed 
through a 4 1 Impedance transformer, with 
the other halt operating as a counterpoise 
(Fig. 2} 

This system offers the convenience of stay 
in your chaif“ K operation, while providing an 
effective means of operating 160 meters with 
a relatively small antenna. 










Touch-Tone Decoders 



$145.00 


• Decodes digits 1,2, 3, 4, 5, 6, 7, 8, 9, 0, * and #. 

• Twelve 5-volt output lines. 

• Isolated 5000 ohm input. 

• Operates from any DC voltage + 12 to +30 volts. 

• Output drives TTL logic or relays. 



MODEL T2 $49.95 

* Decodes one Touch-Tone 
digit. 

* Available for digits 1, 2, 3» 

4 t 5 t 6, 7, 8, 0, \ and #. 

Also for digits A t B, C P D. 

* Relay output SPST Vi amp, 

* Operates on any DC voitage 
4-12 to 4- 30 volts. 



MODEL Afl 3 $49.95 

* Sequence decoder. 

* Connects to 12-digit 
decoder. 

* Three digits must appear in 
correct order and timing to 
close output relay, 

* For foolproof secure 
signalling. 


Send for free brochure. ORDER TODAY. Add $3 shippingfhandling. 
Add sales lax in Calif, 




Box 455, Escondido, CA. 92025 * Phone: [714] 747-3343 


short circuits 

matchbox plus two 

In the pictorial diagram of the 
switches in the July issue of ham 
radio (fig* 2, page 46}, the wire from 
the balanced fine terminal to the front 
deck ground terminal should be re¬ 
moved. The switch contact should 
remain grounded, 

memory keyer 

The schematic and PC layout of 
the deluxe memory keyer {figs, 2 and 
6) in the April issue should show the 
three display-driver counter ICs 
(U5D, U6D, and U7D) as 7490s, nor 
7493s. 

biquad bandpass filter 

Author N0DE has written to point 
out that the two values of C in the bi¬ 
quad bandpass filter {June issue, fig. 
1, page 70) should be equal for eq. 1 
to be correct. In fig, 1 both values of 
C should be 0.1 pF* Also, placement 
of the left-hand 1C on the PC board 
(ftg. 2) is reversed; the notch should 
be oriented toward the lower edge of 
the circuit board. 

rotator starting 
capacitors 

Dear HR: 

In "Ham Notebook" in ham radio 
magazine for June, 1979 p W1JR re¬ 
ports on a common Ham-M rotator 
problem involving the electrolytic 
starting or phasing capacitor. The ca¬ 
pacitor is in an ac circuit and is made 
up of two electrolytics connected in 
series, back to back in polarity. Each 
ac cycle places the full reverse poten¬ 
tial across each section, in turn, 
which leads to eventual failure. At the 
suggestion of my friend Tony Abate, 

I connected two diodes across a pair 
of 120 /iF electrolytic capacitors as 
shown below. In this circuit the indi¬ 
vidual capacitors are not subjected to 
a reverse polarity. I have used this ar¬ 
rangement for over seven years with¬ 
out any problems. 

I. L. McNally, K6WX 

Sun City, California 
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WHY BUY A 560QA: Because 95% of the assembly is completed by DS1 
snd you are only one hour away from solving all those difficult bench 
problems, from setting the frequency of a audio signal to within 1/10 of a 
iZ T to checking the frequency of a 486 MHZ mobile radio Whether you 
ire servicing a VTR, troubleshooting a PLL circuit, the5600A is the right 
;ounter with accuracy that will meet any FCC land mobile, broad¬ 
cast or telecommunications requirements. On the bench or in the held 
he 5600A will do the job you need; The 5600A includes a seif contained 
mattery holder providing Instant portability or we offer a 10 hour recharge- 
jbfe battery pack option. Other options include a audio multiplier which 
allows you to resolve a 1/1000 of a HZ signal and finally a 25db pream¬ 
plifier with an adjustable attenuator making the 5600A perfect for 
communications, TV servicing, industrial testing or meeting your QSO 
on the correct frequency every time 


FACTS ARE FACTS: With the introduction of the 5600A The sun has set 
on the competition. This may sound like a bold statement on the part ol 
DSI BUT FACTS ARE FACTS No counter manufacturer except DSi 
offers a Full Range 50 HZ to 600 MHZ counter with — 9 Digits —0.1 HZ 
resolution —,2 PPM 10® to 40 * C proportional oven — RF pre-amp — 
600 MHZ prescaler — three selectable gate times — oven ready, standby 
and gate time indicator lights as standard features — For only SI49.95 kii 
and SI79.95 factory wired. In fact the competition doesn't even come 
close unless you consider $200.00 to $800.00 close. With DSI having the 
best price to quality features ratio in the industry, no wonder we've 
become one of the world’s largest manufacturers of high quality fre¬ 
quency counter instrumentation 


FOR INFORMATION — DEALER LOCATION — ORDERS — OEM 

CALL 800-854-2049 CALIFORNIA RESIDENTS CALL 800-542-6253 


Modal 


FfMfumcy 


:iru 


Accuracy 
Q**r 

Tantb+rahJifl 


5600A-K 


5600A-W 


3550 


$140,95 


$179 95 


50 HI-600M Hz 


50 Hi-5 SOM Hi 


5GQHH $149 


50HI-550MHI 


Proportional Oven 
.2 PPM !ET 40° C 


TGXO 

1 PPM 17*-40 s C 


TCXO 

1 PPM 17° -40*0 


Pow«r 


25MV 75MV 


5 Inch 


4 Inch 


fin 

H w D 


25 MV 


25MV 


20 MV 75MV 


“115 VAC or 
8.2-14.S VDC 


'115 VAC or 
8 2-14.5 VDC 


*115 VAC or 
8 2-14 5 VOC 
Oi NICAO PAK 


x x 


r x 3*T x 5 V 


56O0A wirod fflcfory burned in i ywr limited warranty SCQOA hit 90 day IlfbHftJ wwanTy 
hncea ntid/nr tpecificilkins -uibjeci to Change wit horn notioo Of obi iga tipn 


ODEL 3550K 

T101 Ant. 

i\C“9 AC Adaptor.. 

35P.2. 

-actory Instatled .. 


3550 OWNERS 

You can add the 
35P.2 .22 PPM 
10° to 40° C 
proportional oven 
to your 
existing 3550 

.$3.95 

7 95 

.29.95 

,,, r ■ ■ m ft v. 49,95 


AME RKA7?B 

- E 


WS4 


DSI INSTRUMENTS, INC . 

7924 Ronson Road 
San Diego, California 92111 


TERMS; MC - VISA - AE - Check - M.O. - COD In U.S. Fundi 
Plnsss odd IDS io a maximum ot $10 00 for Shipping. handling 
and tnsurancd, Ordara outside of USA & Canada picmw add 
$2030 Addition to covftr air shipment CaNlomm residents Add 
Sattrs TflJt 


p Wr|b AC-B AriapTur 

5600A Kit.$149.95 

56O0A Wired . 179.95 

AC-9 AC Adaptor. 7.95 

T600 8NC Ant. ... 7.95 

BUILT-IN OPTIONS 

BA56 Rechargeable 

10 Hr. Bat. Pack. 24.95 

AM56 Audio Multiplier 

,001Hz Resolution . 34.95 

PA56 25dB Preamplifier 

with Attenuator. 59.95 


DSI HAS DONE IT AGAIN 

QUIK-KIT II® 

INCLUDES PROPORTIONAL OVEN TIME BASE 


FREQUENCY COUNTER 


600 MHz 






RESOLUTION 

IHi 10 H? 


: Hj 


1 Hi 


Diitct 


h»u; t«4c*1 


Ini Nr :-0 Mru 50 MM/ - tOC MHz 


r:«r 


1C 




_ 


* DC-BATT-AC (W-AC9) 

* 95% Factory Assembled 

* 10(1% factory Tested 

* *2 PPM 10° to 
43* C Accuracy 

* 9 Digits .5 Inch LED s 

* 0,1 HZ Resolution 

* Auto Zero Blanking 


Model 56Q0A 


— 


$149 95 


MODEL 5600A KIT 


— 









































































































TIM 


DV Crtnr^iT 


FIRST TIME OFFER 


ARC-51 BX Transceiver 

(Also known as RT-742) 


TIMET RAC FEATURES 

* S e f - mod p rt s| y 1 1 nq i n c ori p Ib me r 1 1 
any home oa OfFice ilea or 

* ref Is the time 

* rdfs [her dale .infl yeas 

* Up Earner eo bO minutes, 59 seconds 

wi|h pause 

- Alarm to rmg at the samp |ime 
everyflay 

* Dai>y dppoinimeni sets appunrinieni . 'of 
me itexi hours 59 minutes 

* F uture appoinirmmK un t(.. ye<ir 

* Dimmer swift u 'or display 

* Memory writ hold up to 10 

appointments 

* Liliuum power ceil to retain memory 
during power outage 

* Appomiments eniered out of 
chronological order will tie stored ir 
Chronological order 

■ Colon Hashes once each second 

* AM /PM indicator 

* Plugs mto any wall outlet 

* Easy la read vacuum lluoresconr 
display 

* Ufremely accurate quarl/ crystal cot * 


■ * <. i 

\\ « * 

V 

is ■ i- 
h*l 

h AffOiLi ROWLAND 

Wt^XH 


HAL-TRONIX 

P. O. BOX 1101 
SOUTHGATE, MICH, 40195 


SCANNERS 


490*1 Ant. Tuning Unit 

(Also known as CU1658 
and CU1069) 


Highest price paid for these units. Parts purchas- 
ed. Phone Ted, W2KUW collect. We will trade for 
new amateur gear. GRC106, ARC105* ARC112 and 
some aircraft units also required. 2^°^° 

We stand on our long term offer to paymore 
than any other honafide often 


DCO, INC. 

10 Schuyler Avenue No. Arlington, N. J. 07032 
Call Toll Free (201) 998 4246 

800-526-1270 Evenings (201) 998*6475 


AED ELECTRONICS 

750 LUCERNE RD„ SUITE 120 
MONTREAL. QUEBEC. CANAOA M3R 2H6 
TEL, 514.737-7293 


SEND 15* STAMP OR S A,S E FOR INFORMATION AND 
FLYER ON OTHER HAL TRONIX PRODUCTS 

TO PHONE ORDER IN 1*313*285-1782, 

VISA AND MASTER CHARGE ACCEPTED. 


KDK 2015R KDK 2016A 
MIDLAND 13-510 13-513 CLEGG FM-28 
YAESU FT227R ICOM IC22S KENWOOD TR7400A 


THE ONLY CLOCK OF ITS KIND — 

NONE CAN COMPARE! 


THE TIMETRAC COMPUTER 
APPOINTMENT ALARM. 

Elfioenl Remarkable 

As* your salesman to* ,i ctfumnsirahon 


TIMETRAC SOLD 
AND DISTRIBUTED 
BY HAL-TRONIX 
DEALERS WELCOME 


NOT A KIT 

the microcomputer 
controlled 
appointment clock 


Regular Price $79.95 

Introductory Offer 
By Hal*Tronix 

only s 69. 95 


RELAX AND LET TIMETRAC 
DO YOUR REMEMBERING , 

TbME T HAC lit‘?p', muujyir yyuj 
sthedule inr'ftsyrs yam elNopncy Every 
hpmfr <! r i jir -. needs 51 WE TRAC 


TIMETRAC - THE CLOCK 
THAT REMEMBERS 

"t'His s thi- BK it mg an prop mmoer mai 
cmticuo.-- space age rec^rhosogv with every 
d.'V trjdicj'-ty It lerwufien arid reroritfli 
you Ft mryihing ihal you might lornel 
firm T rat combines smart modern design 
witli prti ision ind in- ' iinunt v Us vacuum 
Hunrtscerit display pfpvitjea TeadltMilir 1 mm 
a if'Slaro line largess display' on ihe mo^et 
today) *ou control the display !i j i.jhrr.i*v> 
with ,j dimmer switch 


A NEW SOLUTION FOR SOME 
OLD PROBLEMS 

Tour i. mi use win ft? upset wim you. loi 

missing 3 birthday 

von* Puiihesv assocules will be pleased 
when you u* never Lite tor appointments 
toui dotior will he cuftiioeni that you are 

Nik Hip your irffldicjjion ill Ihe Pme prr 

striped 


FOR THE BUSY EXECUTIVE 

Controls fcngtn or business rwilinijs 
Reminds you *0 mmuies ahead ni ume to 

prnpaie lor meelmcj jrttf give *cu lime 10 
csEhS' your des* Hnminder of * i‘p \ Li.rlri 
d,i| Reminder m catch p»,ine tor inupoflam 
business trip 

FOR THE HOMEMAKER 

Reminder 3o lake mnai lhji or iree/r so* am 
"ui iMichf.11 rimer Reminder ot Tennis dates 
,mo nan dresser appointments 

FOR THE MOTHER 

1 1 it*! children . phone tans. Ppmewc ► 
mu.su [malice* Wake hiidie fpi .Jioul 

FOR THE SENIOR CITIZEN 

M e cf 1; atio n nrrmuTe! Reminder nr ■ j rami 
chifpren , turiTuiiy* dacior appoinrmefMs 
Easy tp read targe itisplay ft wondcifut gilt 
fui Mom and Dad 


FOR THE STUDENT 

Time 1 tor CDetmsliy tail Dm Lit) Timer Ip' 
solvmy problems 01 oreiuiation ipr exams 


FOR THE GOURMET COOK 

Alarms to ten you when la stari «e»i . 11-u m 
meal prepar.ttipn tiy programming the lime? 
alarm you *1 knew nusf when each c:oin r n* o* 

an elaborate ineai must be prepared v? 

everyth-png a 1 iv leady at ihe .. '.ihh 

tie ip s you keep back or r«um- rntmuj, 


FOR THE SALESMAN 

Slams up la 10 tulure appamlmenls easy 

layiB at fh*-- touch or .1 ■ e> when oevi 
apfXfkntmenT is scheduled 


FOR THE PHOTOGRAPHER 

inTn?» tpr phot.^gjaprnt oevtiomvnr chan 
Can insert red digital dispray itiiet ro avoid 

daiTwiginy him 


FOR THE ATTORNEY 

RoLLHds men lime charge 1 meetmys 
phone :ji > research timer a.IN bull) ir 
pause iapabmiy pT 0 vide : . accuraie way c 
Timing sceeLii pmseniations 


FOR THE SECRETARY 

The secretary s best friend Remembers lo 
remind Ihe truss ol key appointments 1 imps 
length ut phone cans 


* AED conimuflS to ax pant! its line of quality scanners Each of the above 
scanners m custom designed lor their respective ngs, 

* All scanners in stall comp let oly inside rig No oblrusrve external conn eel ions 

* Ahareeasy toassembli and come compliie wdh detailed instruction manual 

* Scan ne 0 f re q uenc y d is played on d 1 g iljl roi d 0 u 11 exc epl IC 2 2$ \ 

* In ihe scanner OFF mode Ihe rig opentes normally In the scanner ON mode 
The scanner lochs on an occupied frequency, pauses lor a preset time |aboul 5 
secs ) and Ihen resumes scanning 

* This gives you ihe ability lo eavesdrop ail over ihe hand without fitting a 
linger When you hear something mieresttng. you Hip me switch to the LOCK 
mode and me rig is ready to transmit 
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CALL TOLL FREE 


(or Quality Ham Radio Products at Discount Prices 


YAESU 

DENTRON 

TAYLOR 

KENWOOD 

HY-GAIN 

SWAN 

DRAKE 

MOSLEY 

TEMPO 

ICOM 

CUSHCRAFT 

TEN TEC 

STANDARD 

WILSON 

MIDLAND 

EDGECOM 

HUSTLER 

CDE 

KDK 

LARSEN 

AUTEK 

PANASONIC 

BENCHER 

MIRAGE 


ROBOT 

AEA 


e.T.O. ALPHA 

VHF ENGINEERING 

BERK-TEK CABLE 

CONSOLIDATED TOWER 

SAY 

SHURE 

TELEX 

ROBOT SSTV 

BENCHER 


Our Mail Order Hours (CSX) 

M F 8 am to 12 Midnight 
Saturday 8 am to 6 pm 
Sunday 12 Noon to 8 am 


Call and Talk to 


Don 

WB0YEZ 

Ken 

WD0EMR 

Denny 

W0QR 

Eli 

KA0CEJ 

Bill 

WB0YHJ 

John 

WB0MTS 

Joe 

WA0WRI 

Blaine 

WB0QLH 

Jim 

KA0CRK 

Boh 

WB0RQZ 


BankAmericard 


Communications Center 

443 N. 48th. Lincoln. Nebraska 68504 In Nebraska Call (402)466 8402 


Hy-Gain 3806 

2-Meter Hand-Held Amateur Transceiver 

SPECIALLY PRICEDonly $ 119. 95 


■ Low coit. 6-channel hand-held provide* iuprrti 
voice tram million over *hon to medium dulancei 

* Sharply tuned on frequency lelectMly In Ihe RF 
amphliof ilagei plus fETTln Ihe 1*! end 2nd mners 
for virtual Immunity lo oui-of-tund Hgnili 
In ter modulation dlilortlon end cron modulation 

• Separate microphone and tpeaker elemeni* lor 
enhanced audio 

Accetiorlea Model No, 

| 3B07 

l H)4 

I t0fr 
i\i)f 

_l i QB 

II m 

MM _ 

’ 26B 


Internally adjustable rule preamp—* Hy-Gain 
ticluilu 

Specialty gavkeled caee leali oul water, dlrl add 
corrosive lall ak 

Watertight. high-Impact ABS pintic cate—ribbed 
for non-jfip grip 

Top-mounted control* lor Inilant accetl 


Description 

Nit.rid Balieiy Pack __ 

1 '1 Li'"L i 'iiL __ 

A [; n y f_~ n rug r-f 
CigaioiN. 1 I qhirir Adapt ia 

Af^fri h a Adaptor finrtl _ 

CiU’iyifKi fast 1 jl min^r} _ 

( ■irry inii COSo (Vinyl! _ 

ILi hi H - ! Ou t * An|i’Tiri t i _ 

Oyslal CerTitpfatns 


Cu*d 


Price 

% II ■ ■ 

S44 45 
% 

t u ~V. 

S 9 9'i 

mgs. 

jl? 

1 ••'•mF 
S 1 95 


PtEtSE ENCLOSE 12 40 FOfi SNIPPING AMD HAMOL'MC P|A UMlT 


CALL TOLL FREE 


More Details? CHECK OFF Page T26 
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»XIT€X CORR 


9861 Chart well Dr. 

Dallas, Texas 75243 (214) 349-2490 


GREGORY ELECTRONICS 

The FM Used 
Equipment People. 


GREGORY ELECTRONICS CORP 

245 Rl. 45. Saddle Brook. N.J. 07662 
Phone: (201) 489-9000 


MORSE 


MONITOR $149 

(13 BfcW) 


PedturM 

• ASCII fit BAUDOT 

* Auto Sync, 1*150 WPM 

» Microcomputer Interface 


RSija 

1 1 n oil I • 


5ERJAL 

LOOP 


l RTTV 
r* TX7RX* 


SCT-IOO STAND 
ALONE VIDEO BOARD 

* Partial Kit $99, 
• Full Kit $167, 
Assembled & Tested $197, 


MORSE, 
CTX RXl 


— • Partial Kit *95 
m * Full Kit *226 
* Assembled fit Tested *295 


KEYER OPTIONAL 


MC / VISA ORDER BY PI Him ^ K3 


ANTENNA COMPONENTS 

Antenna wire, stranded #14 copperweid , -.----... S 06 ft 

Anlenna Wire, stranded #15 copperwefd . 055 ft 

Antenna wire, stranded #16 copperweld... 05 ft. 

Van Garden HFG Baiuns* 1 1 or 4; l ....9 95 ea 

Unadilla/Reyco, W2AU Baiuns. 1:1 or 4:1 .14 95 ea 

Van Gordon Hl-G center insulators ..*, * ,.,.., 4.95 ea 

Unadilia/Reyco. W2AU center insulators .. 9 75 ea 

Ceramic "Dogbane" end insulators, pair ..*..- 98 

Unadilla/Reyco plastic end insulators, pair ..3.50 

Nylon guy rope. 450 lb test, 100' roll ... 3 49 

Poly guy rope, 275 lb test, 100' roll * *» 3.00 

Unadilla/Reyco W2VS Traps. KW-10 Ihru KW 40..21 95 pr 

Balden 8214 RG-BU type loam coax 28 tl 

Balden 8219 RG-58 A/U foam coax _____ ........ it ft. 

Berk-Tex 6211 RG-8X foam coax,. Ultra flexible. 15 ft 

Amphenol 83-1SP PL-259 silver plated connectors . 75 ea 

Amphenol UG-175/U adapters (RG-58) ..... 25 ea 

Amphenol UG-176/U adapters (RG-8X, PIG-591...- 25 ea 

Amphenol PL-258, straighl adapter ... .„... T .07 

LARSEN MOBILE ANTENNAS 

Larsen Mount LM-150 2 mtr whip and coil---- 21 65 

LM-MM magnetic mount----13 29 

LM-TLM trunk lid mount ...12 77 

New Motorola type mount. NMQ-150 2 mtr whip and coil . 23 22 

NMO-MM magnetic mount.. ..1491 

NMO'TLM trunk lid mount .15 98 

Other Larsen Models Available 

Complete Palomar Engineers Line Available 

Centurion International Rubber Duck Antennas in Stock 

WRITE FOR A FREE COPY OF OUR CATALOG 

MASTER CHARGE VISA 


With Ni-Cad Supply *268. 
■ Microphone for above *15 


All Hems FOB Lincoln. St 00 minimum shipping Prices suLi^c! (o Change 
without notice Nr 1 hr risk a rmuctarns please arid 3% tax 


ommuiucations 

Lincoln, Nebraska 68510 


730 Cottonwood 


More Details? CHECK OFF Page 126 
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Puts the World 
Your Fingertips 


Get your antenna high enough 
with a TRI-EX tower and bring 
the world to you. 

Receive signals which you have 
never heard before. 





*v 


Send your call to other HAMS 
who have never heard you. 

A TRI-EX tower will give you 
listening power *.. calling power 
.. /and stay-up power that 
means durability. 


if j $ 





M 



«■> 


a 


=•• •• > • 

. : '• • ■ 



M 



: > ■;> \ 
^ iV r f- 1 

yj. 

Sr . 



mm* 


** V." 


TOWER 
CORPORATION 


T-AJ> 

M*v •• 



Durability comes from TRt-EX s 25 years of 
building quality towers. These years of 
experience combined with the latest 
engineering knowledge and materials are used 
to design and build towers which stay up under 
the antenna loads and wind speeds specified. 

Take your choice of two super qualities: 

• All Steel Towers which after manufacture are 
hot-dipped in molten zinc (galvanizing) with 
all exposed steel covered inside and out. 
including the inside of the tubing. 

• Or. our new TRIEXIUM M * Towers, extra 
lightweight so easy to handle yet so super 
strong and maintenance free. 

TRI-EX TOWERS makes them all. Guyed 
Towers, Crank-Up Towers, Free Standing 
Towers. Stacked Towers, Accessories — and 
we will install a tower on your site upon 
uest. 

t . . k m + ■ _ , ■ ipt 

or write TRI-EX now tor complete 
ation, price lists and the name of your 
t dealer, 

% Call TOLL FREE 
1 - 800 - 344-7200 


radenwk for TRI-EX TOWER'S space-age technology melal alloy 


7182 Rasmussen Avenue, Visalia, California 93277 


More Details? CHECK-OFF Page 126 
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RADIO AMATEURS 

WORLD ATLAS 

with purchase of famous 

CALLBOOK 

MAP LIBRARY! 


4 n* A r-. - — i 


dlflarwit mips in 4 colors 


ft 




Here's an offer you can t refuse! You 
receive three, information-packed, Ama¬ 
teur Callbook maps, folded, plus the 
World Atlas for only $3.75 plus $1.50 
shipping and handling, if purchased 
separately* total value of map/attas offer 
would be $6 25* plus shipping. You save 
$2.50 and get these invaluable radio 
amateur aids! 

t* Prefix Map of the World, folded. 
World-wide prefixes. Shows 40-zone 
map on one side, 90-zone map on the 
other. Size 40'x 28' 

2* Map of North America, folded 

Includes Central America and Carib¬ 
bean to the Equator, Shows call 
areas, zone boundaries,prefixes*etc. 
Size30'x25" 

3. Groat Circle Chart of World, folded 
Centered on 40 °N, 100° W Shows 
cities, latitude, longitude, great circle 
bearings and more 1 Size 30' x 25' 

Plus special FREE bonus! 

The Callbook's own Radio Amateur 
World Atlas, FREE with the purchase of 
the 3 maps. Contains eleven full color 
maps of the world, looking at things from 
the radio amateurs point of view. 


Callbook Map Library 
Shipping 


Tola I 


S3 75 
*1 5Q 

*5.25 


Special Limited Offer! 
jV Amateur Radio 

Emblem Patch 
[*wmu haw only S2.50 prepaid 

P&gasus on blue field, red lettering. 3' wide x 
3 ■ high Great on jackets and caps. Sorry, no call 


letters 


ORDER TODAY! 


Qrd«f Irwin your Tjvontu ttotEromcs dealer or direct from the 
publisher AH direct orders add (i SO far shipping lllmw* 
residsnis add h% Sites fa* 


RADIO AMATEUR 


call!] 




IbOOk INC 

Dept. FN 

92S Sherwood Drive 
Lake Bluff. III. 60044 


CoaxProbe* 


Coaxial RF Probe for Frequency Counters and 
Oscilloscopes That Lets You Monitor Your 
Transmitted Signal Directly From the Coax Line 


Only 


S9.95 


pfus 1.00 postage 

FINALLY? A RF PROBE lhat lets you con' 
nect into your coax cable for frequency 
measurements and modulation waveform 
checks directly from the transmitter 

JUST CONNECT THE CoaxProbe* into 
your transmission line and plug the output 
into the frequency counter or oscilloscope. 
Insertion loss is less than ,2db so you can 
leave it in white you operate. 

A NECESSITY IN ANY WELL-ORGAN¬ 
IZED HAM SHACK, the CoaxProbe* 
eliminates ' , ierry«riggmg“ and hassles 
when tapping into the coax fine is desired 

A SPECIAL METHOD OF SAMPLING 

keeps output relatively constant with a 
wide variation ot power. Power output of 8 
watts gives *31 v out, while 800 watts wilt 
give 1.8v out, (rms 3*30 mhz ) 2000 watts 
PEP rating toot 

•Trademark ol Eagle Electronics 



USE IT ON 2 METER RIGS TO ADJUST 
FREQUENCY* The CoaxProbe' has a range 
of 1.8 to 150 mhz, 

MONITOR YOUR MODULATION 
WAVEFORM* With an oscilloscope of pro¬ 
per bandwidth, you can check your 
modulation for flat-topping, etc Ideal for 
adjusting the speech processor. 

NOW YOU CAN MONITOR SIGNALS 

when connected to the dummy load, 
eliminating unnecessary on-the-air radia¬ 
tion* 

AVAILABLE FOR THE FIRST TIME TO 
AMATEURS* Try it for 10 days* If not 
satisfied, send It back for refund (minus 
shipping charges). 

Order today tram 

Eagle Electronics 

Box 426 B, Portage* Ml 49081 
Michigan Res Add 4% Sales Tax 


Call or Write for Delivery or Quote 


KENWOOD TS180S 



tj — __ 

J» <5 s T 

Oj > (U (J (—> 
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LEAVE A MESSAGE & WE LL CALL YOU BACK' 

MADISON 

ELECTRONICS SUPPLY, INC 

1508 MCKINNEY ■ HOUSTON, TEXAS 77002 

713*658 0268 

MASTERCHARGE * VISA 


All pr i • fob HuuM I "H «■*■ up I * h 0 f r iflilit aUu\ Rue US SubiUCl tO l 
wdhout fHJMcu all Hums guaranteed Some Hums subjecl prior sale Send 
H'lfurfiead For Dealer price tisi Ti?id5 r«5fdctil$ Add G : M* pledge 
add tuiipiag.H eslinialu 1* 00 minimum WSGJ W5MBB K5AAO H *tJj 
AG5K W5WN* WDStOE K*>ZD WA5T GU WBSAYF KSHt K50QB 
WBSUSV 


i : i" 
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'ft* 
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TO: AW Amateurs 
FROM: WWson Systems, Inc. 

Inflation . . . gas shortages . . . etc., all leading to higher prices each week, and cutting 
into the amount that we have to spend on our hobby. And face it, our hobby is what keeps 
us sane in this runaway inflation period, our escape from the hustle and hectic grind of 
working to make a living. We know - we see the same price increases at the grocery store, 
the same increases in the gas prices. Wilson Systems, Inc., is going to do something to help 
ease the purchase of your new tower and antenna. 

As you may know, in January of 1979, Regency Electronics, Inc., purchased Wilson 
Electronics Corp. What you may not know is that in August, 1979, Jim Wilson purchased 
back the antennas and towers. There is now a new name to look for — WILSON SYSTEMS. 
INC. — With the new name and new company comes new ideas, methods, products and 
prices. Yes, prices. But not what you might expect. Wilson Systems is LOW ERING the pnces 
to where you will find it hard to believe . Check them out in the following pages of this issue. 
You will be surprised and pleased at what you will find. 

What are we doing that will enable us to lower the prices? Well, we are Hams, too. We 
like to pay the lowest price possible and will spend much time assuring ourselves this is 
accomplished. We feel the same higher demands on our money for the house, food, and bills. 
And as this demand increases, the amount of money left for our hobby decreases. So when 
money is spent, we want the best quality for the best price. 

There are a number of ways to bring the cost of a product down. By using a cheaper 
grade of material, buying raw materials in larger quantities to obtain a better discount, by 
cutting the profit ratio, and by eliminating the middle man. Wilson Systems will not lower 
the quality of the product. In fact, we have improved the strength and quality of almost 
every antenna in the line. The newly designed monobanders will stay up under heavy icing 
conditions when others are falling apart. Wilson Systems is currently purchasing at the 
lowest price possible from the aluminum companies, so these methods of cost reduction arc- 
eliminated. The third method mentioned is one that we have decided to consider as a part of 
the overall cost reduction plan, yet leaving room for research and development expense, so 
we may bring you the products you want and at a price you will like. 

The last method mentioned is always a risky one. The dealers do not want their profits 
cut back just as you do not want your pay check cut. If you cut the dealers profits back, 
some of them will just push the product that will tend to give them the most profit, rather 
than the one that will be the best performing for you. A rather drastic form of this method 
is the one that Wilson Systems will be choosing. You will not be able to find the Amateur 
products of Wilson Systems in stock at the dealers, nor will they probably recommend them. 
(After at) as long as they’re not handling them and making a profit, why should they pro¬ 
mote or even recommend them?) No, you will only be able to enjoy the most product for 
the least money by dealing with Wilson Systems factory direct. We will be offering you the 
amateur antennas and towers at prices that are below, in most cases, what the dealers pay for 
the products of other companies. And to make it even easier, we have a toll-free number for 
you to place your order. Now isn't this what you've been looking for? The best product for 

the least moneyl 

Just remember these four points: 

1, Highest Quality 2. Lowest Price 3. Toll-Free Order Number 

The fourth point? Remember the name , , . WILSON SYSTEMS, fNC. 

Yours Truly. 

Jim Wilson 

Wiison Systems, tnc. 


0ra ■' «h5?teE. 

634 6898 



WILSON SYSTEMS INC. MULTI-BAND ANTENNAS 



4 BAND 

TRAP VERTICAL 
(10-40 METERS) 

No bandswitching 
necessary with this 
vertical. An excellent 
low cost DX antenna 
with an electrical quarter 
wavelength on each band 
and low angle radiation. 
Advanced design 
provides low SWR and 
exceptionally flat 
response across the full 


A trap loaded antenna that performs like a bandswitching is automatically made via the 

monobander I That's the characteristic of this High Q Wilson traps. Designed to handle the 

six element three band beam. Through the use maximum legal power, the traps are capped at 

of wide spacing and interlacing of elements, each end to provide a weather-proof seal 

the following ss possible: three active elements against rain and dust. The special High 0 traps 

on 20, three active elements on 15, and four are the strongest available in the industry 

active elements on 10 meters. No need to run today, 

separate coax feed Sines for each band, as the 

--SPECIFICATIONS- 

Band MH i .14 2128 Boom (O.D, x Length) . . T' x 24'2’4 

Maximum power input, Leqal limit No, of elements. 6 

Gem idBif). , , , , „ * T , Up to 9 dB Longest element 28'2V' 

VSWR @ resonance „ . . 1.3 1 Turning radius « „ . . „ . , 18*6" 

Impedance. , 50SI Maximum mast diameter. 2” 

F/B ratio .......... 20 dB or better Surface area.8.6 sq.ii. 


width of each band. 

I Featured is the Wilson 
large diameter High-Q 
traps which will maintain 
resonant points with 
varying temperatures and 
humidity. 

Easily assembled, the 
WV-t A is supplied with 
a hot dipped galvanized 
base mount bracket 
to attach to vent pipe or 
to a mast driven in the 
ground. 

r Note: 

Rsdiats are required for 
peak operation. 

I See GFM below). 


Wind loading SO mph ,,215 IBs, 
Maximum wind survival . , 100 mph 
Feed method .Coaxial Baiun 

(supplied) 

A wambled weight (approx 53 lbs 
Shipping weight (approx.). 6? lbs 


(Fomterly System Thite} 


SPECIFICATIONS 

* Self supporting-no guys 
required. 

* Input Impedance 50 S2 

* Power handling capability 
Legal Limit 

* Two Nigh G Traps with 
large djamater coils 

* Low Angle Radiation 

* Omnidirectional 
performance 

* Taper Swaged Aluminum 
Tubing 

* Automatic Bam Is witching 

* Masi Bracket furnished 
•SWR 1.1 .1 or less on all 

Bands 


Capable of handling the Legal Limit, the Superior clamping power is obtained with 
"SYSTEM 33" is the finest compact tri- the use of a rugged %" thick aluminum plate 

bander available to the amateur. for boom to mast mounting. 

Designed and produced by one of the u . , ~ 

* The use of large diameter High-Q Traps in 

wor d s argest antenna manufacturers, the ^ . , 

, u ' -SYSTEM 33 makes it a high performing 

traditions quahty of workmanship and , . t 

„ * l(CVC Tr M tri-bander and at a very economical price, 

materials excefls with the SYSTEM 33 . 

New boom-to-element mount consists of A complete step-by-step illustrated instruc 
two 1/8" thick formed aluminum plates that tion manual guides you to easy assembly and 

will provide more clamping and holding the lightweight antenna makes installation of 

strength to prevent element misalignment. the "SYSTEM 33" quick and simple, 

- SPECIFICATIONS- 


The GR 1 is the complete 
ground radial kit for the WV- 
1A, It consists of: 1 50 H of 7/14 
stranded copper wire and 
heavy duty egg insulators* in¬ 
structions. The GR 1 will in¬ 
crease the efficiency of the 
GR-1 by providing ihe correct 
counterpoise. 

Pr it HI Jlirt H PI»: IP n. rf < i U,H iuhitfir IQ I Pia,i(fr A.tl'uul no In 


Boom (O.D. x length) . 2"x14'4" Wind loading 80 mph 114 lbs. 

No., elements 3 Assembled weight lappmx.) 37 lbs 

Longest element 27*4'' Shipping weight (approx.) 42 lbs 

Turning radius TS'9" Direct 52 ohm feed-no biilun required 

Maximum mast diameter ?" O D. maximum wind survival 100 mph 

Surface area 5.7 su ft 

4286 S, Polaris Avenue 
Las Veqas, Nevada B9103 
(7021 739-7401 

Factory Direct Toll Free 1-800-634-6898 


Btind MH/ 

Maximum power input 
Gam (dbd) ... . 

VSWR at resonance 
Impedance 
f /8 ratio 


14 21 28 
Legal limil 
Up to 8 dB 
l 3 1 
50 ohms 
20 dB of better 


WILSON 

SYSTEMS, INC. 















New, Improved Wilson Towers 


TT-45A 


FEATURES: 

* Maximum Height 45* (will handle 
10 sq. ft. at 381 (S* 50 mrvh 

* 800 lb. winch 

■ Totally freestanding with proper base 

* Total Weight, 189 lbs. 

The TT-45A is a freestanding tower, ideal for in¬ 
stallations where guys cannot he used. M the tower 
is not being supported against the house, the pro¬ 
per base fixture accessory must he selected 


FEATURES: 

* Is freestanding with use of pf riper base 

* Maximum Height is 6l r (wilt handle 
10 sq. ft. at 53't @ 50 mph 

* 1200 lb. bi akt? winch 

* 4200 lb raising cable 

* Total Weight, 350 lbs 

R eco m men ded base access or y R 8 61A, 

F 8-61A 

The MT 61A is our largest and tallest freestanding 
tower. By using the RB-G1A rotating base fixture 
the MT-61A is ideally suited for the SY33 or SY- 
36. If you plan to mount the tower to your house, 
caution should be taken to make certain the cave 
is properly reinforced to handle the tower. II not, 
one of the base accessory fixtures should be used 


GENERAL FEATURES 

AfJ towers use high strength heavy galvanized steel tubing that conforms to ASTM specifications 
tor years of maintenance free service. The large diameters provide unexcelled strength. All welding 
is performed with state-of-the-art equipment. Top sections are 2" O D. for proper antenna/rotor 
mounting. A 10' push-up mast is included in the top section of each tower. Hinge-over base plates 
are standard! with each tower. The high loads of today's antennas make Wilson crank-ups a loyical 
choice. 




Hinged Rase Plate - Concrete 
Pad, Heavy Duty Winch 


Mounting the House Bracket 


The Hinged Base Plate allows 
tower to be liked over for 
access to antenna and rotor 
from the ground. 


NEW IMPROVED 
FEATURE 

Heavier wall tubing 
greatly increases the 
stress capabilities 
over the older 
TT45 and MT-61. 


MT- 61 A 


45‘OD 


3 5*0 0 


’ I 

2-9' 

I 

T 



TILT-OVER BASES FOR TOWERS 


FIXED BASE 

The F 8 Senes was designed to pro¬ 
vide an economical method of 
moving the tower away from the 
house It will support the tower m 
3 completely free-standing vertical 
position, while also having (he capa¬ 
bilities of tilling the tower over to 
provide an easy access to the an 
lenns. The rotor mounts at the top 
of the tower m the conventional 
manner, and will not rotate the 
complete lower. 

FB-45A... S 79.95 
FB-6tA... 109.95 


ROTATING BASE 

The RB Series was designed for the 
Amateur who wants the added con 
venience of being able to work on 
the rotor from the ground position. 
This series of bases will give that 
ease plus rotate the complete tower 
and antenna system by the use of a 
heavy duty thrust bearing at the 
base of the tower mounting posr 
lion, while still being able to till 
the tower over when desiring to 
make changes on the antenna 
system 

RB45A ... S119.95 
RB-61A ... 179.95 





1 WILSON 

SYSTEMS, INC. 


4286 S. Polaris Avenue 
Las Vegas, Nevada 89103 
(702) 739-7401 

Factory Direct Tod Free 1 800-634-6898 



Tilting the tower over 
is a one man task with 
the Wilson bases. 

(Shown above is 
the RB-61AT 


'"M-tat Jml I(7*4.I* < jCir.-i* tuttl^l 1» tTiimgp WkthQt.il nolifP 













WILSON MONO-BAND BEAMS 


At last, the antennas that you have been waiting for are here! The lop 
quality, optimum spaced, and newest designed monobanders. The Wilson 
Systems' new Monoband beams are the latest in modern design and incor¬ 
porate the latest in design principles utilizing some of the strongest mater¬ 
ials available. Through the select use of the current production of alumi¬ 
num and the new boom to element plates, the Wilson Systems' antennas 
will stay up when others are falling down due to heavy ice loading or 
strong winds. Note the following features: 

1. T ap> r Swaged E lements - The taper swaged elements provide strength where 

it counts and lowers the wind loading more efficiently than the conventional 
method of telescoping elements of different sizes. M-52GA 

2. Mounting Plates Element to Boom — The new formed aluminum plates provide the strongest method of mounting the ele 
merits TO [fit? boom Thai is available in the entire market today No longer will Hut elements tilt out uf line if a bird should land 
on one end of the element. 

3. nunting Pbtr■■ H;umi to Mast Rugged 1 4” thick aluminum plates are used in combination with sturdy U bolts and 
saddles for superior clamping power. 

4. Hole s “There are no holes drilled in the elements of the Wilson HF Mo nobanders. The careful attention given to the design has 

made it possible to eliminate this requirement, as the use of holes adds an unnecessary weak point to the 
antenna boom. 

With the Wilson Beta-match method, it is a * J set it and forget it” process You can now assemble the an 
tenna on the ground, and using the guidelines from the detailed instruction manual, adjust the tuning of 
the Beta-match so that it will remain set when raised to the top of the tower. The Wilson Beta-match 
offers the ability to adjust the terminating impedance that is far superior to the other matching methods 
including the Gamma match and other Beta-matches. As this method of matching requires a balanced line, 
it will be necessary to use a 1:1 baiun, or RF choke, for the most efficient use of the HF Mu nobanders. 

The Wilson Monobanders are the perfect answer to the Ham who wants to stack antennas for maximum 
utilization of space and gain. They offer the most economical method to have more antenna for less mo¬ 
ney with bettei gain and maximum strength. Order yours today and see why the serious DXers are run¬ 
ning up that impressive score in contests and number of countries worked. 


Wilson's Bela match offers 
maximum power transfer. 


SPECIFICATIONS 


Model Mm 


M520A 20 


M420A 20 


M515A 16 


M415A 15 


M5T0A 10 


M410A 10 


Gain 

rlHd 


11.5 


12 0 


to 0 


! 2 0 


10 0 


F/B 

Ratio 


25 dB 


25 tl8 


25 dS 


25 dB 


25 dB 


25 dB 



VJ.WH ** 

HfW Hint n 


500 KHZ 1.1 1 


500 KHz l 1 l 


400 KHz 111 


400 KHz 1.11 


1 5 MHz 111 


1.5 MHz lit 


Matching (jhimu 


bOil 


50 i l 


50 il 


50 Si 


50 S2 


SO Si 


lit' la 


Beta 


Beta 


Beta 


Beta 


Beta 



Longest 

Element 




36'6' J 


25'3' f 


24 *2 V 1 


18'6" 


IB'3" 


Boom 

O.O, 



Boom T urniog 
Length Radius 


34’2'/a' 1 25T* 


?G'G" 2TB" 


Surface 
Am 
ISqfi I 


Wtiiritoad 
. 1 - SO "lJir. 
(Lttt.F 



Aiumtlltd 
A nigh | 

ELblJ 


26'0" 


1 7*0" 


26‘Q" 


1 2'11 *' 


1 7'6" 


14'1 T' 


160" 


113" 



WILSON SYSTEMS, INC 4286 S Polaril 
Lai Vegas, NV 89103 - 17Q21 739 7401 


WILSON SYSTE MS ANTFNNAS 


Model Description 


SY33 3 Ele. Tribander for 10, 15, 20 Mlcs. 


SY3S 6 Ele TriPander for 10. 15 r 20 Mtrs 


WV-1A Trap Ver heal for 10, 15 , 20 , 40 Mrrs. 


GH I Ground Radials for WV-1A 


M-520A 5 Elements on 20 Mirs 


M 420A 4 Element* on 20 Mirs. 


M 515A 5 Elements on 15 Mirs 


M A 15A 4 E lumen ts on 15 Mtrs 


M 510A 5 Elements on 10 Mils 


M 4 1 0A 4 Elements on 10 Mtr’s 


WM 67A Mobile Antenna 5 8 A on 2, * A on 6 


accessories 


HD 73 Alliance Heavy Duly Holm 


RC 8 C 8 /C RplOr Cable 


HG-BU RG-8U Foam-Ultra F ie» ble Coaxial 

Cable 38 strand center conductor, 11 guage 



FACTORY DIRECT 
ORDER BLANK 


Toll-Free Order Number 

1 - 800 - 639-6898 


WILSON SYSTEMS TOWERS 


Shipp mu 


UPS 


UPS 


UPS 


UPS 


TRUCK 


UPS 


UPS 


UPS 


UPS 


UPS 


UPS 


UPS 


UPS 


UPS 


Pr ice 


$130 95 


189,95 


44 95 


9.95 


199 95 


139.95 


119.95 


79 95 


84 95 


64 95 


19 95 


109 95 


. 12/ft 


21 /ft. 


■ Note On CmiNial and Rotor Cable, minimum order is 100 ff and m 50' multiples. 
1 Prn.es and specifications subject to change without notice 

Ninety Day Limited Warranty AH Products FOB L-n Vegas. Nevada 


Mndut 

Description 

Shipping 

Price 

TT^5A 

Freestanding 45' Tubular Tower 

TRUCK 

St 99 95 

RB45A 

Rotating Base for TT-4SA wAilt over feature 

TRUCK 

119 95 

FB-45A 

Fixed Base lot IT-4&A w/till over feature 

TRUCK 

79 95 

Ml 61A 

Freestanding 6 V Tubular Tower 

TRUCK 

399 95 

R B 61A 

Rotating Base lyr MT G1A w/till over feature 

TRUCK 

179 95 

f 0-61A 

Fixed Base for MT 61A w/tilt over feature 

TRUCK 

109.95 

ST8 50 

Thrust Bearing 

UPS 

18 95 


Nevada Residents Add Sales Tax 

Ship COD, □ Check enclosed HD Charge to Visa Q M/C LJ 

Card j® _Expires . _ 

Bank #,__Signature ___ 


Pfease Print 

Name __ 

Street_ 

Cn y__ 


Phone 


Staie 












































































































































































































fact: 

our quality assurance is your 
performance insurance. 


Originally designed lor battlefield ruggedness, the microphone elements 



in Shure mobile and communications microphones offer unequafed 
reliability. Our quality control engineers anticipate the worst possible field 
conditions. These microphones have been subjected to the most rigorous 
tests in the industry, including six-foot drops onto hard floors, violent 
vibration tests; temperature variation tests ranging from a bitter 54to 
a searing 185*F.; and 100% humidity tests. WeVe even dragged them 
behind automobiles on open roads and subjected them to a battery of 
corrosion tests And yes, they really work after all that r 

Exclusive Three-Way Flex Tester 

Shure knows that the single most common cause of microphone 
malfunction is failure of the cord An exclusrve Shure designed 
story-and-a-half tall microphone cord tester dishes out more abuse than 
the average microphone gets in a lifetime. 

Stretch, rock, and I wist first, the cord tester stretches the microphone to 
the ft ill length of I he cord Then it simultaneously rocks the microphone 
270 q at the end of the cord while ii gives the microphone a violent 90° 
twist in two directions And This goes on day after day 1 


3-0 Shake Tester 

A microphone that laiis spells 
disaster for a mobile com¬ 
munications system Every Shure 
microphone is designed to 
withstand hours in our brutal 3D 
Shake Tester simulating years 
of driving over rough, bumpy 
roads 


Million-Cycle Switch 
Tester 

Another abused microphone 
component is the switch 
Shore-designed long life leaf 
switches operate with a wiping 
action that resists the buildup of 
corrosion and dirt And Shu re’s 
ongoing tests show that they 
continue to make contact reliably 
and positively after one million 
switching operations . 


TWIST 


/ The name \ 
Shure Brothers inc, 
on the back of your 
mobile microphone 
is your assurance 
of proven quality 
V and reliability, / 


mobile communications microphones 


Shure Brothers Inc . 222 Hartrey Ave , Evanston, IL 60204 In Canada A C Simmonds & Sons Limited 
Manufacturers of high fidelity components, microphones, sound systems and related circuitry 
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IRON POWDER and FERRITE PRODUCTS 


AMID 


D 0 N , 


Fast, Reliable Service Since 1963 


Small Orders Welcome 


Free'Tech-Data' Flyer 


Toroidal Cores, Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baiuns, Etc. 

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607 


M\ AIIO QUALITY AMATEUR RADIO 
rxLMUO EQUIPMENT & ACCESSORIES 


KENWOOD 


* s O 



TS 520 S 

HF TRANSCEIVER 


TSSOO 

MULTIMODE 

TRANSCEIVER 


TS 820 S 

HF TRANSCEIVER 


... calf or write for the KLAUS price 

YAESU 



FT 901 D 

HF TRANSCEIVER 


FT 227 R 

2 -METER FM TRANSCEIVER 


«.. call or write for the KLAUS price ., * 
CUSHCRAFT 




We have a complete stock of Cushcraft antennas — too many to 
mention in detail, so ask about our 2meter line of verticals and 
beams for special low, low prices. 


ItLAUfc RADIO 

8400 N. Pioneer Parkway, Peoria, IL 61614 
Phone 309-691-4840 

Tim Daily, Amateur Equipment Sales Manager 


Inc. 



SST T-4 

l i t HA Tt .VKIt IH II VI 




ft •; * ■ * 

'VftmTIW fIQUW 


___ 

ULTRA TINKER ni:u Xtt mir^nmi- 

i'iijlk ft d nr mndmn wire nn nil Innuls i Hid- m 
mcicra) Tunc run rhe MVH im ynur uttictiiu fur 

niurv cfTitrUuM iitu'faihm hmi rip Ihunt mnMIe, 
I Kiri uhU' iMiljr O" ^ x A " * ill >11 itu 11 Hr 
imi|iat i'ii]»hilillitx * M*"H meter with She^Im* 

stiiU' v Adtcnnn SwHtb vk Is liVluon Iftn 
fppiiy lt d Ulirt TlIlUS, rundmn wlrt iir lum r In puss * 
ETflt lcm Alrwnmmil Udmvltir * L*im P t tcHXiV 
('u|iiidhiu> * \ttrucl Ivt brun/r finished ViUluMtre. 

only 


SST T-* IT.T14A TI .VLH 

I tines nut MV l( mi 
li 111 ■■IIU' II tUl — i'I SJ 13 L 

fed nr mndnm wlu 
(ItiCI-in incurs) 

\nt rip-' ikjp in LNw 

Lwnltfr HF Miii|hii 
KiuJUVil VCl nmt‘ 

iMii lit** * lk _ 

Kim only 




%HTT I It 


XIK»,M WIRE 
v.\.\A TIMOR 


All bunds | Hill-Ml 
mi ( with um vi lu * 

1200 VY <iui|iut * 

Yut irrniw*elvt t * 
Home nr j inti utile 

* Mi-im imii-uiP 

i i in It i'j 1I m 



[tnly ^ 29,?)5 


SSTDLI K 4 H 1*1 tll'MHl'MIAP. NHIOYVI'I V 

US: 1 Mil/. Svulvd I H" * 4 -:i m 


only I 7. 


HHT rlrl lift. CUM K. i itufli red LBO 

min it nils M mi ill and din uIspp . ■ c jimdltd lull mil 

Ikuifidul Inr voim ill sh i MIV M 

only #22.515 

SM II i IIAI.1' X Em bidunei d lint- HOMY 


only JtfiiUO 


< nil il l Iff) »7« JIHN7 to order f.O IL 

nr .Nidcr I 'HurMv, 


Tir Or4cn 

St lid Ll ■ 'll l t’k nr Iimili't nrder — nr use vour M t Ilf 
VISA \dd Kil s1ilj,P|Unt! uniHiumlllii^ Fit Lit nsl- 
( 1 l llls. add sides 11 ■ x 


(■uunniUt'E Ml SSI |ilppillu'is ,iP l nnipindllHm■ 
ulh miimiiiltid Imp 1 um In uddUlim tint nun 
Ik - rt'lnnn it wlililu HI dins im u lull rid mid (less 
dii|i|i|iuEt d uni in, in hi Millvfkil fm liUV fi'iiMUl 




PD BOX 1 LAWNDALE. CALIF 
9D5GO t^1L3] 97F-SBB7 


104 


September 1979 


More Deiails? CHECK-OFF Page 126 

























































Mo-Tech s Great New 

M-200E TRI-MODE CONVERTER 


Converts 

MORSE, RTTY 



& ASCII to 

video. 


AtOHvt 


»TIV 

** r T * It • 

v-w.iwM 


htty n 

lag 

m.+ •- ■ 


M20O f 


This advanced model in the M-200 Series 
extends the horizons of capability and performance: 

• Morse Reception: • Video Outputs: 

6-60 wpm with automatic speed & 32 character line x 16 tine video with 

wordspace scrolling 


* RTTY Reception: 

4 speeds. 3 shifts, unshift on space 
select, automatic threshold select, 
auxiliary baudot loop output, tuning 
meter, auto, speed readout 

• ASCII Reception: 

110 Baud with built-in T U 


72 character line x 16 line video with 
scrolling 

* Special Feature: 

ASCII, Loop or RS232 output on all 
modes 

M-200E (32).$500.00 

M-200E (72).$525.00 


Order direct or from these dealers: 


Global Communications 

606 Poco Isles Blvd, 

Cocoa Beach. Florida 32931 
305-783-3624 

Gaboon Amateur Supply 

Highway 475 
Trenton. Kentucky 42286 

Dialta Amateur Radio Supply 

212 48th Street 

Rapid City, 3, Dakota 57701 

605-343-6127 

Emona Electronics 


Germantown Amateur Supply 

3202 Summer Avenue 
Memphis, Tennessee 38112 

800-238-6168 

Ham Radio Center 

8342 Olive Blvd 

St Louis, Missouri 63132 

800-325-3636 

N & G Distributors 

7285 N W 12th St 
Miami. Florida 33126 
305-592-9685 


Rickies Electronics 
2800 W Meighan Blvd 
Gadsden, Alabama 35904 
205-547-2534 

Universal Amateur Radio 

1 280 Atda Drive 
Reynoldsburg, Ohio 43068 
614-866-4267 

PANACOM 

P O Box 76093 
Caracas 107 Venezuela 

Marcucci-SPA 

via F, LLLBronzetti 
Milan Italy 



661 George Street 
Sidney NSW Australia 


INFOTECH 


INCORPORATED 

Specializing m Digital 
Electronic Systems 


2349 Weldon Parkway • St. Louis, Missouri 63141 • (314) 576-5489 , 
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FAST SCAN ATV 


P.C. ELECTRONICS 

inr , 2522 PAXSON 

ARCADIA, CA 91006 


Tom 

W60RG 


TELEMETRY COMMUNICATIONS & INSTRUMENTATION, CORP. 

i V 10 GHz MICROWAVE TRANSCEIVER 


LOW COST 
HIGH SiNSlIlVITV 
AFC 

FUNCTION METER 
TONE OSCILLATOR 
ELECTRONICALLY TUNEABLE 
SQUELCH & VOLUME CONTROLS 


IRANSMM RECEIVE 
IEI.EME THY.VIDEO DATA 
AC 0C OPERATION 
MULTIPLE if FREQS 
MODULAR CONSTRUCTION 
WEATHERPROOF CASE 
COMPLETELY WIRED TES!tO 


TELEMETRY model tmxio VIDEO model mto 

10 GHz TO MW Gunn Transceiver * to GH/ TO MW Gunn Transceiver 
16 dB Horn Anlenna • 16 dB Horn Antenna 

30 MHz Low Noise Pre-Aotp • 45 MHz Low Ndjsp Pre Amp 

TO 7 MHz Post IF Amp/Oemod * 45 mhz Post IF Amp/Oemod 

Crystal IF Fillers » Audio Subediner Mod/Oemod 

Integrated Circuit Modulator * Room loi III Video Channels 
Internal Voltage Regulators ■ Internal Voltage Requiaiors 

AFC * Volume Control 

Tone Oscillator 


I W/VIUtU MODEL TM/VX10 

* 10 GHz 10 MW Gunn Transceiver 

* 16 tfB Horn Anienna 

* 45 MHz 1 dw Noise Pi e Amp 

* 45 MHz Post IF Amp--Deni od 

■ W i del? and ' Nar row b and Oper an o n 

* Audio Subcar riei Mod Demod 

* AFC 

* AC DC Power Supply 


PTIONS 


PRICE LIST jpi 

MODEL TMX10 ....1349.95 I ul CORP. 

MODEL TVX1Q J349.95 411 N 8UCHAMAN CIRCLE #3 
MODEL TM/VX10 _ S499 96 PACHECO CA 94553 

itnsnpmt'S i m VuIhd Mudelsl 


4b 60 100 HI MHa IF Fmg Available 
Narrow Band Dysial Filters 
50 Hz 220 VAC Power Supply 
Highei Gunn CSC Power Output 
Higher Gam Antennas 


PHYSICAL SPECIFICATIONS 

Size 6" h x 9” t x 5" d 

Color Blue Enclosure Gray Front Panel 

Weight; 3 Pounds 

Speaker Included 

Tripod or Mast Mounting 

Microphone Optional 


TO ORDER CALL (415) 676-6102 

ot Write tot FREE DETAILED DATA SHEET on this and out 
VHF/UHF THANSMITTEH & RECEIVER PRODUCT LINE 

PriCi-i Sublet I In Chjngp Wt1Ni.il Noln> 


New! Amateur Upgrade 


WHY GET ON FAST SCAN ATV? 

You can send n road ear quality video of home movies,, video 
rapes, computer games, etc, at a cost that is less than sloscan. 
Realty improves public service communications for parades, 
RACES, CAP searches, weather watch, etc. 

DX is about the same as 2 meter simplex T 5 to 100 miles 


Upgrade today! 
Great for 
ham parties 
and clubs, 

$9 95 each 


ALL IN ONE BOX 

TC-1 Transmitter /Com 

Plug in camera, ant, mic and you are 

on the air ,., S399 ppd 


HITACHI HV-62 TV CAMERA 
High performance closed circuit 
camera jusl right for atv, w*th lens 
...$239 ppd 


Kant ronits Amateur Upgrade is on edut aiional board game 
i hat familiarizes players with FCC rules govft rung amateur radio 
, \ r i d c it- me n I ary r<» d io c o nc t* p t s, I he ga me c < >me 5 c oi n pie t e wi i h 
playing surface, playing pieces - coil, grommei, eu . a die, 
exam cards and answer sheets, over 100 Novice, General* 
Advanced and Extra questions in all 

Players roll the die lo determine the number of spaces lomi >ve 
Some spaces players land on have a consequence such as 
"exceeded 1 OCX) waits answer question, il wrong go hi start 
When a player lands on an exam space, he must lake an exam 
card. Alier three cards have been collected by one player, he 
mtisi take the exam, hoping to upgrade The first person tu 
progress Through all levels to obtain the Extra (lass IVINS! 
Novit. e exam cards may be used exclusively feu beginner play 


PUT YOUR OWN SYSTEM TOGETHER 


TVC 10 CONVERTER tunes 420 
mhz down to ch 2 or 3 , .$49,50 ppd 
TXA5 EXCITER ...... $69 ppd 

PAS 10 WATT LINEAR . . S79 ppd 
F M AS Audio Subcarrmr . S24.50 ppd 


SEND FOR OUR CATALOG, WE HAVE IT ALL 

Modules for the builder, complete units for the operator,0ruennas 
color cameras, repeaters, preamps, I mean, video ider and clock 
and more 19 years in ATV 

Cali 213—447 456$ 5-6 pm ur time 


KKANTRONICS 


J2U? l.M aw Sira Th “ Tramuis Company 

I aw net* * Kama* PK 9) 4 k42 7 45 

Wl- iv. t'|H Vis* Maun i I ■ l its!. *nd rrnfficv mlrrs 


a 

m \ ^ 

1__ 

arjV 

































74LS00 

74LS01 

74LS02 

74LS03 

74LS04 

74LS05 

74LS08 

74LS09 

74LS10 

74LS11 

74LS13 

74LS14 

74LS16 

74LS20 

74LS21 

74LS22 

74LS26 

74LS27 

74LS28 

74LS30 

74LS32 

74LS37 

74LS40 

L74LS42 



SN7470N 

SN7472N 

l i h 

.29 

29 

tm 

sy 

SN7400N 

16 

SN7473N 

35 

SN74160N 

89 

SN7401N 

.18 

SN7474N 

35 

SN74161N 

89 

SN7402N 

.18 

SN7475N 

49 

SN74162N 

1.95 

SN7403N 

.18 

SN7476N 

35 

SN74163N 

.89 

SN7404N 

.18 

SN7479N 

500 

SN74164N 

.89 

SN7405N 

.20 

SN7480N 

50 

SN74165N 

.89 

SN7406N 

29 

SN74B2N 

99 

SN74166N 

1 25 

SN74Q7N 

.29 

SN7483N 

59 

SN741B7N 

1.95 

SN7406N 

20 

SN7485N 

79 

SN74170N 

1.59 

SN7409N 

20 

SN7486N 

.35 

SN74172N 

6.00 

SN7410N 

.18 

SN7489N 

1.75 

SN74173N 

1.25 

SN7411N 

25 

SN7490N 

45 

SN74174N 

.89 

SN7412N 

25 

SN7491N 

59 

SN74175N 

79 

SN7413N 

40 

SN7492N 

.43 

SN74176N 

79 

SN7414N 

.70 

SN7493N 

43 

SN74177N 

.79 

SN7416N 

' 25 

SN7494N 

65 

SN74179N 

1.95 

SN7417N 

25 

SN7495N 

65 

SN7418QN 

.79 

SN7420N 

.20 

SN7496N 

65 

SN74181N 

1.95 

SN7421N 

.29 

SN7497N 

300 

SN74182N 

.79 

SN7422N 

39 

SN74100N 

.89 

SN74184N 

1 95 

SN7423N 

.25 

SN74107N 

.35 

SN74185N 

1.95 

SN7425N 

29 

SN74109N 

59 

SN74186N 

9.95 

SN7428N 

29 

SN74H6N 

1 95 

SN74188N 

395 

SN7427N 

.25 

SN74121N 

.35 

SN74190N 

1.25 

SN7429N 

.39 

SN74122N 

39 

SN74191N 

1.25 

SN7430N 

.20 

SN74123N 

49 

SN74192N 

.79 

SN7432N 

25 

SN74125N 

49 

SN74193N 

.79 

SN7437N 

.25 

SN74126N 

49 

SN74194N 

.89 

SN7438N 

25 

SN74132N 

.75 

SN74195N 

.69 

SN7439N 

25 

SN74136N 

.75 

SN74196N 

.89 

SN7440N 

.20 

SN74141N 

79 

SN74197N 

.89 

SN7441N 

.89 

SN74142N 

2.95 

SN74190N 

1.49 

SN7442N 

49 

SN74143N 

2.95 

SN74199N 

1.49 

SN7443N 

.75 

SN74144N 

2.95 

SN74S200 

4.95 

SN7444N 

.75 

SN74145N 

.79 

SN74251N 

1.79 

SN7445N 

.75 

SN74147N 

1 95 

SN74279N 

79 

SN7446N 

.69 

SN74148N 

1 29 

SN742B3N 

2 25 

SN744ZN 

SN7448N 

.59 

SN74150N 

69 

SN74284N 

395 

.79 

SN74151N 

.59 

SN742B5N 

3 95 

SN7450N 

.20 

SN74152N 

.59 

SN74365N 

69 

SN7451N 

.20 

SN74153N 

.59 

SN74366N 

69 

SN7453N 

.20 

SN74154N 

99 

SN74367N 

69 

SN7454N 

.20 

SN74155N 

79 

SN74368N 

69 

SN7459A 

.25 

SN74156N 

79 

SN74390N 

1.95 

5N7460N 

.20 

SN74157N 

.65 

SN74393N 

1 95 

..._ _._. 

CD4002 

.23 

CD4028 

89 

C04072 

49 

CD4006 

1 19 

CD4029 

1 19 

C04076 

1 39 

CD4007 

.25 

CD4030 

.49 

C04081 

23 

CD4009 

.49 

CD4035 

99 

C04082 

23 

CD4010 

.49 

CD4040 

1.19 

C04093 

99 

CO4011 

.23 

CD4041 

1 25 

C04098 

2.49 

CD4012 

.25 

CD4042 

99 

MCI 4409 

14 95 

CD4013 

39 

CD4043 

69 

MC14410 

14 95 

CD4014 

1.39 

CD4044 

.89 

MCt4411 

14.95 

C04015 

1 19 

CD4046 

1 79 

MC14419 

4.95 

CD4016 

.49 

CD4047 

2,50 

MCI 4433 

1995 

CD4017 

1.19 

CD4048 

1 35 

MCI 4506 

.75 

CD401B 

99 

CD4049 

,49 

MC14507 

99 

CD4019 

.49 

CD4050 

49 

MC14562 

14 50 

CD4020 

1 19 

CD4051 

1 19 

MCI 4583 

3 50 

CD4021 

1 39 

CD4053 

1.19 

CD4508 

3 95 

CD4022 

1.19 

CD4056 

2 95 

CD4510 

1.39 

C04023 

.23 

CD4059 

9.95 

CD4511 

1.29 

CD4024 

.79 

CD4060 

1.49 

CD45t5 

295 

CD4025 

.23 

CD4066 

.79 

C04518 

1.29 

CD4026 

2.25 

CD4068 

39 

004520 

1.29 

CD4027 

.89 

CD4069 

45 

CD4566 

2.25 

74COO 

74C02 

.39 

.39 

74C00 

74C163 

74C164 

2.49 

2.49 

74C04 

.39 

74C85 

2 49 

74C173 

2.60 

74C08 

49 

74C90 

1.95 

74C192 

249 

74C10 

.39 

74C93 

1 95 

74C193 

2 49 

74C14 

1.95 

74C95 

1.95 

74C195 

2.49 

74C20 

,39 

74C10? 

1.25 

74C922 

5 95 

74C30 

.39 

74C151 

2 90 

74C923 

6.25 

74C42 

1.95 

74C154 

3.00 

74C925 

8 96 

74C48 

2 49 

74C157 

2 15 

74C926 

8.95 

74C73 

89 

74C160 

2 49 

60C95 

1 50 

RH 

89 


2.49 

80C97 

150 

78MG 

LM106H 

1.75 

99 

LINEAR 

LM710N 

LM711N 

“TT 

39 

LM300H 

.80 

LM340K-18 

1.35 

LM723N/H 

55 

LM301CN/H 

.35 

LM340K-24 

t .35 

LM733N 

1 00 

LM302H 

.75 

LM340T-5 

1.25 

LM739N 

1.19 

LM304H 

1.00 

LM340T-6 

1.25 

LM741CN/H 

35 

LM305H 

.60 

LM340T-8 

1.25 

IM74M4N 

39 

LM307CN/H 

,35 

LM340T-12 

1.25 

LM747N/H 

.79 

LM308CN/H 

1.00 

LM340T-15 

1.25 

LM748N/H 

.39 

LM309H 

1.10 

LM340T-18 

1.25 

LM131 ON 

2.95 

LM309K 

1.25 

LM340T-24 

1.25 

LM145SCN/H 

59 

LM310CN 

1.15 

LM358N 

1.00 

MC1486N 

1 39 

LM311N/H 

.90 

LM370N 

1.95 

MC1489N 

1 39 

LM312H 

1 95 

LM373N 

3.25 

LM1496N 

.95 

LM317K 

6,50 

LM377N 

4 DO 

LM1556V 

1.75 

LM318CN/H 

1.50 

LM380N 

1.25 

MC1741SCP 

3,00 

LM319N 

1.30 

LM380CN 

99 

LM2111N 

1.95 

LM320K-5 

1.35 

LM381N 

1.79 

LM2901N 

2.95 

LM320K-5.2 

1,35 

LM382N 

1.79 

LM3053N 

1 50 

LM320K-12 

1.35 

NE501N 

8.00 

LM3065N 

1.49 

LM320K-15 

1.35 

NE510A 

6.00 

LM3900N(3401) 49 

LM320K-18 

1.35 

NE529A 

4.95 

LM3905N 

B9 

LM320K-24 

1.35 

NE531H/V 

3 95 

LM3909N 

1 25 

LM320T-5 

1.25 

NE536T 

6.00 

MC5558V 

.59 

LM320T-5.2 

1.25 

NE540L 

6 DO 

8038B 

4.95 

LM320T-8 

1 25 

NE544N 

4.95 

LM75450N 

49 

LM320T-12 

1.25 

NE550N 

1 30 

75451CN 

39 

LM320T-15 

1.25 

NE555V 

39 

75452CN 

39 

LM320T-18 

1.25 

NE556N 

.99 

75453CN 

39 

LM320T-24 

1.25 

NE560B 

5.00 

75454CN 

39 

LM323K-5 

5.95 

NE561B 

500 

75491CN 

79 

LM324N 

1 SO 

NE562B 

5.00 

75492CN 

89 

LM339N 

.99 

NE565N/H 

1 25 

75493N 

B9 

LM340K-5 

1 35 

NES66CN 

1 75 

75494CN 

89 

LM340K-6 

1.35 

NE567V/H 

99 

RC4136 

1.25 

LM340K-8 

1.35 

NE570N 

4 95 

RC4151 

285 

LM340K-12 

1.35 

LM703CN/H 

69 

RC4194 

5 95 

LM340K-15 

1.35 

LM709N/H 

29 

RC4195 

4 49 


74LS00m 


74LS47 

74LS51 

74LS54 

74LS55 

74LS73 

74LS74 

74LS75 

74LS76 

74LS78 

74LS83 

74LSB5 

74LS86 

74LS90 

74LS92 

74LS93 

74LS95 

74LS96 

74LS107 

74LS109 

74LS112 

74LS123 

74LS125 

74LS132 

74LS136 


74LS138 

74LS139 

74LS151 

74LS155 

74LS157 

74LS160 

74LS161 

741S162 

74LS163 

74LS164 

74LS175 

74LS181 

74LS190 

74 LSI 91 

74LS192 

74LS193 

74LS194 

74LS195 

74LS253 

74LS257 

74LS258 

74LS26D 

74LS279 

74LS367 

74 IS 368 

74LS670 


EXCITING NEW KITS 

@ JE600 HEXADECIMAL 
ENCODER KIT 

FEATURES: 

• Full 8 bit latched output tor micro- ? 

processor use 

• 3 User Define keys with one being bi- 
stable operation 

• Debounce circuit provided lor all 19 
keys 

• LED readout 10 verify eniries 
• Easy interlacing with standard 16 pin 
1C connector «Dupl temc 

• Only + 5VDC reauired tor operations door/outdi 

FULL 8 BIT LATCHED OUTPUT—19 KEYBOARD * Conti nuou 

The JE600 Encoder Keyboard provides two separate hexadecimal i * urac^ 
digits produced from sequential key entries to allow direct prog- «sat for Fa 
ramming for 8 bit microprocessor or B bit memory circuits. Three • si m. wal nu 
(3) additional keys are provided tor user operations with one having • Siia: 3-1 /4 
a bistable output available The outputs are latched and monitored 
with LED readouts. Also included is a key entry strobe. 

JE600.$59.95 JE30C 

Hexadecimal Keypad only. $10.95 


DISCRETE LEDS 

.20T die. 


Digital 

Thermometer Kit 



■ Ougl ten to r<—switching control for in¬ 
door/outdoor or dual monitoring 

■ Continuous LEO .8" ht. display 

• Range: -40°F to 199°? / ^O'C to 100°C 
■Accuracy: ±1°nominal 
|*Set for Fahrenheit or Celsius reading 
■Sim. walnut case - AC wall adapter incl. 
•Siae: 3-1/4”H x6 5/8"W x 1-3/8"D 


JE300 .$39.95 



XC556R 

red 

5/SI 

XC556G 

green 

4/$1 

XC556Y 

yellow 

4/$1 

XC556C 

clear 

.200" dla. 

4/SI 

XC22R 

red 

5/$1 

XC22G 

green 

4/SI 

XC22Y 

yellow 
.170" dla. 

4/SI 

MV10B 

red 

.000’ dla. 

4/SI 

MV50 

red 

6/S1 


XC209R 

XC209G 

XC209Y 

XC526R 

XC526G 

XC526Y 

XC526C 


.125"dla 
red 
green 
yellow 

.115" dla. 
red 
green 
yellow 
dear 


TIMEX T1001 

LIQUID CRYSTAL DISPLAY 
CLASS II 

FIELD EFFECT 



INFRA-RED LED 
1/4’x1/4'x1/16" flat 
5/$1 


.150" dla. 
XC111R red 
XC111G green 
XC111Y yellow 
XC111C clear 


a DIGIT - .5" CHARACTERS 
THREE E NUNC IATORS 
ZOO'' X 1.20" PACKAGE 
INCLUDES CONNECTOR 

T1001'Transmissive $7.95 

T1001A Reflective 8.2S 


PLAY LEDS 


TYPE POLARtTY 

MAN 1 Common Anode-rad 

MAN 2 5 x 7 Dot Matrix-red 

MAN 3 Common Cathode-red 

MAN 4 Common Cathode-red 

MAN 7G Common Anode-green 

MAN 7Y Common Anode-yellow 

MAN 72 Common Anode-red 

MAN 74 Common Cathode-red 

MAN 82 Common Anode-yellow 

MAN 84 Common Cathode-yellow 

MAN 3620 Common Anode-orange 

MAN 3630 Common Anode-orange ± ' 

MAN 3640 Common Cathode-orange 

MAN 4610 Common Anode-orange 

MAN 4640 Common Cathode-orange 

MAN 4710 Common Anode-red 

MAN 4730 Common Anode-red ± 1 

MAN 4740 Common Cathode-red 

MAN 4810 Common Anode-yellow 

MAN 4840 Common Cathode-yellow 

MAN 6610 Common Anode-orange-0.1 

MAN 6630 Common Anode-orange ± 

MAN 6640 Common Cathode-orange-C 

MAN 6650 Common Cathode-orange * 

MAN 6660 Common Anode-orange 

MAN 6680 Common Cathode-orange 

MAN 6710 Common Anode-red-D.D. 


RCA LINEAR 


HT 

MICE 

TYPE 

POIAMTY 

HT 

PRICE 

270 

2 95 

MAN 6730 

Common Anode-red ± 1 

560 

99 

300 

4 95 

MAN 6740 

Common Cathode-red-0.0 

560 

.99 

125 

.25 

MAN 6750 

Common Cathode-red ± 1 

.560 

99 

187 

1.95 

MAN 6760 

Common Anode-red 

.560 

.99 

300 

1 25 

MAN 6780 

Common Cathode-red 

.560 

99 

300 

99 

0L701 

Common Anode-red ± 1 

.300 

.99 

.300 

99 

OL704 

Common Cathode-red 

300 

.99 

300 

1.25 

0L707 

Common Anode-red 

300 

.99 

300 

99 

OL728 

Common Cathode-red 

500 

1 49 

.300 

.99 

DL741 

Common Anode-red 

.600 

1.25 

.300 

99 

0L746 

Common Anode-red s 1 

.630 

1.49 

.300 

99 

DL747 

Common Anode-red 

600 

1.49 

.300 

.99 

DL749 

Common Cathode-red ± 1 

.630 

1 49 

.300 

99 

OL750 

Common Cathode-red 

.600 

1 49 

.400 

.99 

DL33B 

Common Cathode-red 

.110 

35 

.400 

.99 

FND70 

Common Cathode 

.250 

.69 

.400 

99 

FND358 

Common Cathode ± 1 

.357 

99 

400 

.99 

FND359 

Common Cathode 

.357 

.75 

.400 

.99 

FN0503 

Common Cathode(FND500) 

.500 

.99 

.400 

99 

FN0507 

Common Anode (FND510) 

.500 

99 

.560 

99 

5082-7730 

Common Anode-red 

.300 

1 30 

.560 

99 

HOSP-3400 

Common Anode-red 

.800 

2.10 

.560 

.99 

H DSP-3403 

Common Cathode red 

.800 

2 10 

.560 

99 

5082-7300 

4 x 7 sgl. Digit-RHDP 

.600 

19.95 

.560 

99 

5082-7302 

4 x 7 Sgl Digit-LHDP 

.600 

1995 

.560 

99 

5082-7304 

Overrange character (±1) 

.600 

15.00 

.560 

99 

5082-7340 

4 x 7 Sgl Digit-Hexadecimal 

.600 

22.50 


CALCULATOR 


CA3013T 

2.15 

CA3082N 

2.00 

uniro/un 

CA2023T 

2.56 

CA3083N 

1.60 

MM5725 

CA3035T 

2.48 

CA3086N 

85 

MM5738 

CA3039T 

1.35 

CA3089N 

3 75 

DMS864 

CA3046N 

1.30 

CA3130T 

1.39 

DM8865 

CA3059N 

3 25 

CA3140T 

1.25 

OM8667 

CA3060N 

3 25 

CA3160T 

1 25 

0M8889 

CA3080T 

85 

CA3401N 

49 

9374 7 sea 

CA3061N 

2.00 

CA3600N 

3.50 

C.A LEO driver 



ASST 2 


ASST. 3 


ASST. 4 


ASST. 5 


ASST. 6 


ASST. 7 



10 OHM 

12 OHM 

15 OHM 

5 ea 

27 OHM 

33 OHM 

39 DHM 


68 OHM 

B? OHM 

100 OHM 

5 ea 

180 OHM 

220 OHM 

27D Ohm 


J 70 OhM 

560 OHM 

680 OHM 

5 ea 

1.2k 

1.6k 

1.8K 


3.3k 

3.9K 

4.7K 

5 ea 

8 2k 

10k 

t?K 


22K 

2’K 

33K 

5 ea 

56K 

68 K 

82K 


150K 

180K 

220K 

5 ea. 

390K 

470K 

560K 


1M 

1.2M 

1.5M 

5 ea. 

2.7M 

3.3M 

3.9M 


18 OHM 72 OHM 


50 PCS 


59 PCS 1.75 


50 PCS 


60 PCS 


50 PCS 


50 PCS 


50 PCS 


1.75 

1.75 

1.75 

1.75 

1.75 


ASST. 8R Includes Resistor Assortments 1 -7 (350 PCS.) $9.95 ea. 


$10.00 Min. Order - U.S. Funds Only Spec Sheets - 254 

Calif. Residents Add 6% Sales Tax 1970 Catalog Available - Sand 414 stamp 

Postage—Add 5% plus$1 Insurance (if desired) 

•v > ^ ^ _ PHONE 

/s&JT\ lameco as 

UmsrRmra {415)5928097 


j 


anrteco 


ELECTRONICS 


MAIL ORDER ELECTRONICS - WORLDWIDE 

1021 HOWARD AVENUE. SAN CARLOS. CA 94070 

ADVERTISED PRICES GOOD THRU SEPTEMBER 


TELEPHONE/KEYBOARD CHIPS 

AY-5-9100 Push Button Telephone Dialler 
AY-5-9200 Repertory Dialler 

AY-5-9500 CMOS Clock Generator 

AY-5-2376 Keyboard Encoder (88 keys) 

HD0165 Keyboard Encoder (16 keys 

74C922 Keyboard Encoder (16 keys) 




ICM CHIPS 


ICM7D45 

CMOS Precision Timer 

24.95 

ICM72Q5 

CMOS LED Stopwatdi/Timer 

19.95 

ICM7207 

Oscillator Controller 

7 50 

JCM7208 

Seven Decade Counter 

19 95 

ICM7209 

Clock Generator 

6.95 


NMOS READ ONLY MEMORIES 


MCM6571 

128 X 9 X 7 ASCII Shifted with Greek 

13.50 

MCM6574 

128 X 9 X 7 Math Symbol i Pictures 

13.50 

MCM6575 

128 X 9 X 7 Alphanumeric Control 

13 50 


Character Generator 



MISCELLANEOUS 


TL074CN 

Quad Low Noise bi-fet Op Amp 

2.49 

TL494CN 

Switching Regulator 

4.49 

TL496CP 

Single Switching Regulator 

1.75 

11C90 

Divide 10/11 Prescaler 

19.95 

95H90 

Hi-Speed Divide 10/11 Prescaler 

11.95 

4N33 

Photo-Darlington Opto-lsolator 

3.95 


MK50240 

Top Octave Freq. Generator 

17.50 


DS0026CH 

5Mhz 2-phase MOS clock driver 

3.75 


TIL308 

.27" red num. display w/integ. logic chip 

10.50 


MM5320 

TV Camera Sync. Generator 

14.95 


MM5330 

4ft Digit DPM Logic Block (Special) 

3.95 


LD110/111 

3Vi Digit A/D Converter Set 

25.00/set 


UTR0NIX ISO-LIT 1 

Photo Transistor Opto-lsolator 
(Same as MCT 2 or 4N25) 


2/990 


SN 76477 

SOUND GENERATOR 
Generates Complex Sounds 
Low Power - Programmable 

3.95 each 


TV GAME CHIP AND CRYSTAL 

AY-3-8500-1 and 2.01 MHZ Crystal (Chip & Crystal 
Includes score display, 6 oamas and select angles, etc. 


XR205 SB. 40 
XR210 4.40 

XR215 4 40 

XR320 1.55 

XR-L555 1.50 

XR555 . 39 

XR556 .09 

XR567CP 09 
XR567CT 1.25 
XR1310P 1.30 
XA1468CN 3.85 
XR1488 1.39 

XR1489 1.39 


EXAR 

JE2206KA 14.96 
JE22O6K0 19.95 
XR1800 3.20 

XR2206 4 40 

XR2207 3.85 

XR2206 5.20 

XR2209 1.75 

XR2211 5.25 

XR2212 4.35 

XR2240 3.45 


XR2242CP 

XR2264 

XR2556 

XR2567 

XR3403 

XR4136 

XR4151 

XR4194 

XR4202 

XR4212 

XR4558 

XR4739 

XR4741 


CLOCK CHIPS 

MOTOROLA 

1 

MM5309 

$4 95 

MC1408L7 $4 95 

MM5311 

4.95 

MC140BL8 

5.75 

MM5312 

4 95 

MC1439L 

295 

MMS314 

4.95 

MC3022P 

2.95 

MMS316 

6 95 

MC3061P 

3.50 

MM5316 

9.95 

MC4016(74416) 

7.50 

MMS369 

2 95 

MC4024P 

3 95 

MM5387/1998A 

4 95 

MC4040P 

6 95 

MM5641 

995 

MC4044P 

4.50 


TYPE 

DIODES 

VOLTS W 

PRICE 

TYPE 

1N4002 

1N4003 

VOtTI W 

100 PIV 1 AMP 
200 PIV 1 AMP 

PRICE 

12/1.00 

12/1.00 

1N746 

3.3 

400m 

4/1.00 

1N4004 

400 PIV 1 AMP 

12/1.00 

1N751 

5.1 

400m 

4/1.00 

1N4005 

600 PIV 1 AMP 

10/1.00 

1N752 

5.6 

400m 

4/1.00 

1N4006 

800 PIV 1 AMP 

10/1 00 

1N753 

6.2 

400m 

4/1.00 

1N4007 

1000 PIV 1 AMP 

10/1.00 

1N754 

6.8 

400m 

4/1.00 

1N3600 

50 200m 

6/1.00 

1N757 

9.0 

400m 

4/1.00 

1N4148 

75 10m 

15/1.00 

1N759 

120 

400m 

4/1.00 

1N4154 

35 10m 

12/1.00 

1N959 

8.2 

400m 

4/1.00 

1N4305 

75 25m 

15/1.00 

1N965 

15 

400m 

4/1.00 

1N4734 

5.6 1w 

28 

1N5232 

5.6 

500m 

28 

1N4735 

6.2 1w 

26 

1N5234 

6.2 

500m 

28 

1N4736 

6.8 1w 

28 

1N5235 

6.8 

SOOm 

28 

1N4738 

8 2 1 w 

28 

1N5236 

7.5 

500m 

28 

1N4742 

12 1w 

28 

1N5242 

12 

500m 

28 

1N4744 

15 1w 

28 

tN5245 

15 

500m 

28 

IN1183 

50 PIV 35 AMP 

1.60 

1N456 

25 

40m 

6/1.00 

1N11B4 

100 PIV 35 AMP 

1.70 

1N458 

150 

7m 

6/1.00 

INI185 

150 PIV 35 AMP 

1.70 

1N485A 

180 

10m 

5/1.00 

IN1186 

200 PIV 35 AMP 

1.80 

1N4001 

50 PIV 1 AMP 

12/1.00 

1N11BS 

400 PIV 35 AMP 

3.00 


SCR AND FW BRIDGE RECTIFIERS 

0360 15A (a 400V $CR(2N1849) 

C38M 35A (a 600V SCR 

2N2328 1 6A fa 300V SCR 

MOA 980-1 I2A # 50V FW BHtOGE REC. 

MDA 980-3 12A @ 200V FW BRIDGE REC. 


1/4 WATT RESISTOR ASSORTMENTS - 5% 

tO OHM t? OHM IS OHM 18 OHM 72 OHM 

ASST. 1 5 e» 27 OHM 33 OHM 39 DHM 47 OHM S6 OHM 50 PCS $1.75 


C106B1 



2N3904 


4/1 00 

MPSA05 

30 

2N3055 

69 

2N3905 


4/1.00 

MPSA06 

5/1.00 

MJE3055 

« 1 00 

2N3906 


4/1.00 

TIS97 

6/1 00 

2N3392 

5/1.00 

2N4913 


3/1.00 

T1S98 

6/1.00 

2N3388 

5/1.00 

2N4123 


6/1.00 

40409 

1.75 

PN3567 

3/1.00 

PN4249 


4/1.00 

40410 

1.75 

PN3568 

4/1.00 

PN4250 


4/1.00 

40673 

1 75 

PN3569 

4/1.00 

2N4400 


4/1.00 

2N918 

4/1.00 

MPS3638A 

5/1.00 

2N4401 


4/1.00 

2N2219A 

2/1.00 

MPS3702 

5/1.00 

2N4402 


4/1.00 

2N2221A 

4/1.00 

2N3704 

5/1.00 

2N4403 


4/1.00 

2N2222A 

5/1.00 

MPS3704 

5/1.00 

2N4409 


5/1.00 

PN2222 Plastic 

7/1.00 

2N3705 

5/1 00 

2N5086 


4/1.00 

2N2369 

5/1.00 

MPS3705 

5/1.00 

2N5087 


4/1.00 

2N2369A 

4/1.00 

2N3706 

5/1 00 

2N5068 


4/1.00 

MPS2369 

5/1.00 

MPS3706 

5/1.00 

2N5089 


4/1.00 

2N2484 

4/1.00 

2N3707 

5/1 00 

2N5129 


5/1.00 

2N2906 

4/1.00 

2N3711 

5/1 00 

PN5134 


5/1.00 

2N2907 

5/1.00 

2N3724A 

65 

PN5138 


5/1.00 

PN2907 Plastic 

7/1.00 

2N3725A 

1 00 

2N5139 


5/1.00 

2N2925 

5/1.00 

2N3772 

2.25 

2NS210 


5/1.00 

MJE2955 

1.25 

2N3823 

1.00 

2N 5449 


3/1.00 


2/1.00 

2N3903 

Mill ■ 


— 

BtfRI'M 

CAPACITOR SKSSS 

CORNER 


U 

10-99 100- 


Li 

10 99 

100 ‘ 

10 pf 

05 

04 .03 

OOVF 

05 

w 

.035 

22 pi 

.05 

04 03 

0D47 m F 

05 

04 

,035 

47 pi 

.05 

04 03 

0VF 

05 

04 

035 

100 pf 

05 

04 03 

022/iF 

06 

05 

04 

220 pf 

05 

04 03 

,047fiF 

06 

05 

04 

470 pf 

05 

.04 .035 

VF 

12 

09 

075 

1M VOLT MYLAR FILM CAPACITORS 



001ml 

12 

JO .0? 

,022ml 

.13 

11 

08 

0022 

12 

.10 .0? 

.04?mf 

.21 

.17 

.13 

0047ml 

12 

10 .07 

1ml 

27 

23 

.17 

Olmf 

12 

10 07 

22mf 

.33 

27 

22 


+20% DIPPED TANTALUMS (S0U01 CAPACITORS 


. 1 /35 V 

28 

.23 17 

1.5/35V 

30 

26 

21 

15/35V 

.28 

23 .17 

2.2/25V 

31 

27 

22 

.22/35V 

28 

23 .17 

3 3/25V 

.31 

.27 

.22 

.33/35V 

28 

23 t7 

4 7/25V 

.32 

28 

.23 

.47/35V 

.28 

.23 .17 

6.8/25V 

.36 

.31 

25 

.68/35V 

.28 

.23 .17 

15/25V 

.63 

50 

40 

1.0/35V 

.28 

.23 .17 






MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS 


Axial Lead 



Radial Lead 


47/50V 

IS 

.13 .10 

47/25V 

.15 

13 

.10 

1.0/50V 

.16 

14 .11 

.47/50V 

16 

.14 

.11 

3.3/50V 

.14 

12 .09 

1.0/16V 

15 

.13 

.10 

4.7/25V 

15 

.13 .10 

1.0/25V 

.16 

14 

.11 

10/25V 

.15 

13 10 

1 0/50V 

16 

14 

.11 

10/50V 

.16 

.14 .12 

4.7/16V 

15 

13 

.10 

22/25V 

.17 

15 .12 

4 7/25V 

.15 

.13 

10 

22/50V 

24 

.20 .18 

4.7/50V 

.16 

.14 

11 

47/25V 

19 

.17 .15 

10/16V 

.14 

12 

.09 

47/50V 

.25 

.21 .19 

10/25V 

.15 

13 

.10 

100/25V 

.24 

.20 .18 

10/50V 

.16 

.14 

.12 

100/50V 

35 

.30 26 

47/50V 

.24 

.21 

.19 

220/25V 

.32 

.28 .25 

100/16V 

.19 

15 

.14 

220/50V 

45 

.41 .38 

1O0/25V 

.24 

.20 

.18 

470/25V 

.33 

29 27 

100/50V 

35 

.30 

ry 

1000/16V 

.55 

50 45 

220/16V 

23 

.17 

If 

2200/16V 

70 

.62 .55 

470/25V 

31 

28 

WZA 


More Details? CHECK-OFF Page 126 
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ALUMA TOWER CO 

Bov 2806MR 

VCRO BEACH. FLA UMO 
PHONE (JOM 6677*13 


YOU'VE SEEN THE MAGAZINE ARTICLES 


Here's what you can expect 
from the DX ENGINEERING 

RF Speech Processor £ 


flo« 11 OS UMA OHIO 4SB0 j 1 


RESETTABLE TO EXACT FREQ 


BASE TUNED WITH LOG 


TOWERS 


Box 415 — Rt. 1 
Hansen, Idaho 83334 
208-423-4100 


bf ALUMA 

HIGHEST QUALITY 
" ALUMINUM 
& STEEL 


The model MM Mobile Antenna tunes 3.5 to 30 MHz 
inclusive. 750 WATTS for HAM BANDS, Mil I I AKV. 
MARS, MARINE, and C. B. Center l oaded for high effL 
deucy, EXACT RESONANCE. FULL OUTPUT from 
Finals, Base tuned uiili losing scale and correlation chan 
from logging scale to Frcq. - Max. length-116 inches at 
3.5 MU/ Min, length ^,? inches at 30 MHz. 3 8 \ 24 
Sid. Ml 

SEE AT YOUR IOC AI DEAI ER OR OR PI R PIRECT. 
119.95 FA. 


★ TELESCOPING {CRANK 

★ GUYED (stack-up) 

★ TILT-OVER MODELS 

Easy to install* Low Prices, 
Crank-ups to 100 II* 


EXCELLENT FOR 
HAM COMMUNICATIONS 


finters - (inquiries invited) 
Clegg Com monies l ion> 
Ijncisler, Pennii>hinli 

tjurment Fiec trunk's 
Sun Jo**, California 

Ross Ihstnbulinjt 
Hmlun, Eduhii 

(Jinur t.iri Irtmks 
Ouruncl. Michigan 

Hur^hunJi Amutrur < enler 
a lirlim n, So. 1iHkolH 

Radio Vt orld 
Ori^kan> , New \ urk 

Amateur Kudin Supply 
Seattle. VV ashinglon 

Radio Finer 
SaiTUmentu* i ulifornia 
Vs^iKriaird Mu dm 
Oserlumri Park. kariMis 


t ulllnv ( umrnuoiciiiUom. 

McKifllf>*ilk. California 

C’-W FI rc ironies 
Pcron, Colorado 

HR Lin Ironies 
Muskegon, Vlirhiga n 

Three W. Llrclmnirs 
Odessi, ln» 

Foreign theaters 
Dullard fCJet trunks t id. 

V aneouver. K,< ( ana da 

Tokyo H>-Pnw*r I ahs 
Toksu,Japan 

Ham Kudin 
Frankfurt* German * 

Kli'Clranin tnlimilrd Inc. 
Si. Thomas, Virgin Hands 


SPECIAL 

Four Section SO Fl 
Van Mounted Crank-Up 
A luma To war 


Over 36 types aluminum 
and steel lowers made- 
specials designed and 
made—write tor details 


LESS THAN 1.5 VSWR(ENTIRE TUNING RANGE) 


CURTIS LSI’s 
help you 


RT-524M TRANSCEIVER 

Covers 136 00 lo 140 95 
Cr " Mhz m 50 Khf crystal con 

(rolled steps, 15 walls 

'i, 8 I ouipui Has voMime ami 

* - J :' F ■ i i-: ■ a ••: - 

; ~ v • . - 1 ■ . " f : w.: 

and 2/75B7 0 A si/e 
6-3/6x3-1/2x14; 10 tbs 
Sti Used, no covers $54.95 

VACUUM VARIABLE CAPACITOR: 

50-2000 pi. 3 KV Right anglu manual tune drive wilh 
1M“ 3/6' dia shaft On 5-3/4"x3-l /4”x3-3/4” mount 
Drachfil 0/A i0 3/4x3 1/4x5. 9 lbs Sh 016/WHl. 
Useo $75.00 

Use your Visa or Masiet Charge cards 
All Prices F 0 B Lima Ohio Please AI luw for Shipping 
Send Jot FREE Copy ot MEW Caialog 79' 
Address Dept HR • Phone 419/227 6673 


6 db INCREASE IN AVERAGE 
POWER 

MAINTAINS VOICE QUALITY | 

IMPROVES INTELLIGIBILITY 

NO CABLES OR BENCH 
SPACE REQUIRED « 

EXCELLENT FOR ^ 

PHONE PATCH : 

NO ADDITIONAL ADJUST 
MENTS — MIKE GAIN ADJUSTS 
CLIPPING LEVEL 

UNIQUE PLUG-IN UNIT — NO 
MODIFICATIONS REQUIRED 


speak 

MORSE 


* 6044; Keyer On-A Chip* iflepbcn att4l). 514,95 

Apr n HR Ftb 76 (1ST. *Q4io Hdbk 75. Apr Hfth 77 78 

* 8044 3; IC.PCB^QCket.Manuil.24.95 

* B044-4; SemLKit.... 54,95 

* 6045; None KeybainJ-Qn-A-Chip 1C . * * 59.95 

* 8045-1; 1C, PCS, FIFO .Sockets.Manual . . 89.95 

* 6045-2; Semi-Kit *, .. *...... 159.95 

* 8046; Inilructokeyer On-A Chip 1C .... 49.95 

* 8046 1; Semi-Kit .79.95 

* 8047;,Message Memory-On A-Chip 1C ,. 39,95 

* 8047 1; 1C.PCB.HAM.SockeU,Manual.. 69.95 

HfJd SI-78 or move lor poiligt and handling* 

EK 430; CMOS Keyer* (Fab76 oiti.124.95 

IK-440A; Inslructokeyer* (MiCTSOIT) . ■.. 224.95 

'new win 4iih mtmsry II Hind ltd 

System 4000 Ham Computer i>« jm 78 osn (write) 
Curtis Electro Devices, IftC. 

Otpl H (418) W4 3136 

Bf I 4Q9D Mountain View, CA 14040 


All equipment b-sttel >v nprraiiomii inti 

unr oiktihCHiiiily qimi .inu iti Wonev D,m it nuT 

SdhstiviJ Pt i.s lisii-u m i 1 f f Hi Wonrm 

Boonton 190A Q mtr 20 7A0AAH? 

Q 5 1700 395 

G R 1001A 51 ^nd s i d gen 5k H i 

SOAAHi caliD attfi 75S 

HP170At USM1 at)) 30m Hi scope wilh 
reg non 7 . dual tract? vert plugs 4/5 

Tek565 Dual tK-dm 1 omH/ scope 
losspluq ins(3series) 675 

U RM25 Sinnd S<tJ Gen 10kH/ 50MH 1 
calitj attn 

Weinschel /(I Rre< RF attn DC 

1gH?0 60dU,ldP steps 4W 39S 

L i^T'i rvjid.itL'U Wrih- mjl . il yinq Il'Sl 
oquipmrni nredb Quick rr-sponsr ns^urvu 

GRAY Electronics 

P O Box 9.11 Monroe, Mich 48161 

Spec m uwU H \i . quiprMt-nf 


This is RF Envelope Clipping— 
the feature being used in new 
transmitter designs for amateur 
and military use. 


Models Now Available 
Collins 32S, KWM 2 % 93.S0 ea 

Drake TR-3, TR 4, TR-6, TR-4C, 

T-4. T-4X, T-4XB, T-4XC $128,50 ea 

Postpaid — Calif. Residents 
add 6% Tax 
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'market 



RATES Noncommercial ads 10c per 
word; commercial ads 60c per word both 
payable in advance. No cash discounts or 
agency commissions allowed. 

MAMFESTS Sponsored by non-profit 
organizations receive one free Flea Market 
ad (subject to our editing). Repeat insen 
tions of hamfest ads pay the non* 
commercial rate. 

COPY No special layout or ar¬ 
rangements available. Material should be 
typewritten or clearly printed (not all 
capitals) and must include full name and 
address. We reserve the right to reject un¬ 
suitable copy. Ham Radio cannot chock 
each advertiser and thus cannot be held 
responsible for claims made. Liability for 
correctness of material limited to cor¬ 
rected ad in next available issue. 

DEADLINE 15th of second preceding 
month, 

SEND MATERIAL TO: Flea Market, Ham 
Radio. Greenville, N H. 03048. 


WANTED: DEN 35 & AN/FRW-86 demode., TD8B7 
demux., and EM Adopters fof Knight TR-106 A lOfl C T 
Huth, i*6Schonhardi, Tiffin, OH 4*883 

MOBILE IGNITION SHIELDING provides more range 
wilh no noia* Available most engines Many other sup 
presaipn accessories Literature. Estes Engineering. 930 
Marine Dr.. Port Angeles, WA 98362 

If 2 * HARDLINE — 39*/fl. Sep I ember special lor In stock 
1050' thru 1250’ rolls 50lJ. wilh (ecket. Solid copper 
center conduclor 500' to 1000 rolls, 45tdi Freight col 
I eel Connectors available, into — $A$E JRS Elec 
tronica. (WA8QGS), P O SOX 1893-A. Cincinnati, Ohio 
45201 

BUY SELL TRADE Send 51 00 for catalog Give name 
address and call leIters Compieie stock of major brands 
ne* and reconditioned amaieur radio equipmen! Call 
for beat deals We buy Collins. Drake. Swan, etc 
Associated Radio. &012 Conser, Overland Park, KS 
66204 [913)381 5900 


Foreign Subscription Agents 
(or Ham Radio Magazine 

H*in fltiliD A(,j4tN* 
t IUS1I 

H*up1gl 5 

A 2?00 WiVfllt' hmyiu#dr 

AuiFTiit 

MjHti R*fll(S H(HUi’iJ 

MHl Eclinnirs 

PriflthJiW 

Ni 2204 OeiM 

Hoiuihd 

H#m H*i1m e^igiijm 
Sler*t>nLfuM 

BruSAH-.s«si*trnwvg *’6 
tta?1XOtnr 

I 

mm Hiftiu iM i 

SfE inWi4.ig ■ ^ > 

i JfM .U M inn 

lt*h 

H*m B«jia CwwtJi 

8u* 4(J<3 <3odwr*CH 

CJfll*■ >o ; n*d ■* *; f A m "." 

H Jfn H.«i! 11 h E urilt>#- 

So. 444 

5 inkuo , [H* n ni v*stji 

Him **4«1i,r, 5*iIjjfKind 

Ktrirr U«Der 

Prvsifsch ?4V* 

D 7810 L r- 

ilrM 

rram *4i»r3i rs 1 4*u *■ 

Ci'i'.tl i‘ ^ Uir *i#l 

f mit? pi-ir 
fr*nc« 

M«m t.JX 

P 0 tli 'P '"I M#r■,. 

4X...irp= %p>v H*HnS 

£nouod 

,tjn, 

in un»' 

Poll re, r 24^4 

D 70^.1 L o*HAi' r> 

Alii fjF = rniri T 

NirM4.ni} Hjrtli:) 

i*2 0*w#<'*n 

(i'MnaiOg J crfi *n nffg 

nrenDhr m Tifiniti Xfur* 


FIBERGLASS VAULTING POLES Parted Quad 
spreaders or VHF'UHF booms SASE for info K5WSE, 
Box 1032R Cedar Park, TX 7B6U (512) 2582164 

MUSEUM for radio historians and collectors now open. 
Free admission Old lime amateur [WZANi and comma r 
ciai station exhibits, 1925 store and telegraph displays, 
15,000 Hems Write for details Antique Wireless Assn , 
Holcomb. N Y, 14 <69 

USED TRI EX THDT122 (122 loot! crank up tower, base 
insulated, plus guy cables A insulators, weight 650 lbs , 
Nsl 12700: seil StOOQ each. FOR Houston. Madison 
Electronics Supply, Inc 1506 McKinney, Houston. 
Texas 77002. Tel [713) 658 0268 

Anlenna insulators 4.000 pound teal. 22 inches long by 
ivy inches wide, melal ends, clear or brown S15each 

MOBILE HF ANTENNA 3 530 MH2 inclusive. 750 watts 
PEP. center loaded coil, tuned from ihe base, eiiminai 
mg coil changing or removing from mount Less lhan T 5 
to 1 VSWH on an ham bands $119.95 each — contact 
your local dealer ot order from Anteck. Inc, Box <15, 
Route L Hansen. ID 83334 (208) 423 4100 Master 
Charge and VISA cards accepted Dealer inquintis 
Invited 

"MOON BOUNCE ON 2M M Hughes HC 303, 5 kW Amp. 
RF deck with 8 Simpson meters Five Foot cabinet with 
casters All components for the power supply (6kV 
2Ai Varlacs lor filament and HV T wo spare finals, three 
tubes in all |4C X 3000 A si Will go hall on shipping cost 
11,000.00 or besl ofler "Principals only ’ Will consider 
trade for IC-2U and 1 kW Amp. or equivalent W60AL. 
Dave Clingerman. 91 Puesla Del Sol. Oakview, CA 93022. 
Phone (805)649 2161, 

ATTENTION: UHF and Microwave Amateurs, al last a 
single source lor your staler oMhe an Preamplifier and 
coaxial components. Send lor free catalog Cascade 
Microwave Labs, Ht, 1 Box 25. Jefferson, OR 9735? 

QSL CARDS 500fHO 400 Hlusl rations, sample Bowman 
Priming, Depi HR, 743 Harvard, St Louis. MO63130 

HAM RADIO REPAIR, alignment Prompl. expert, 
reasonable "Grid' Gridley. W4GJQ 3824 Maine Circle. 
Sarasota. Florida 33583 (SI 3) 922-1781 

AUDIO FREQUENCY GENERATOR H*,ith IG 1272 
Pushbutton plus variable frequency selection Calibre) 
ed output Brand new condition $120 new. Sell for 175. 
MF J random wire antenna tuner, 115. Ameco TX-62 6 A 2 
meter AM and CW transmitter 80 waits 150 WB81KJ, 
Box 246. Portage Mi 49081 or call (616) 375 7*69 alter 6 
EDT 

ELECTRONIC BARGAINS, CLOSEOUTS. SURPLUS’ 
Parts, equipment, ate* bo, industrial, educational Amaz¬ 
ing values! Fascinating items unavailable in stores or 
catalogs anywhere Unusual FREE catalog. ETCO-Q12, 
Box 762. Plattsburgh. N Y 12901 SURPLUS WANTED 

30 AMP POWER SUPPLY, continuous duty T3 8 VOC 
j 115 VAC lnpul) Five year limned warranty Hammurlone 
meial case 1124 95 Other models from 144 95 Add 
shipping, COD accepted SASE lor into JRS Electronics 
(WA80GSI, P O Box 3893-A, Clncmnal I, Ohio 45201 

RTTY — Bandpass active filter 2125/2295 Hz kit - 
111 95. WJT 118 95 NS-1A PLL Demodulator WH 126 95. 
kit lt9 95. board only 14.95. All postpaid SASE for 
into Nal Stlnnette Electronics. Tavares, FL 32778 

WANTED: Hilltop property near Pollock Pines, Cal I for 
nia WA6COA. A Ajax Place. Berkeley. CA 94 708 

CALL TOLL FREE lor an EZ deal 80(724 7 2478/1793 
Iowa call BOO 382'2371 See ad elsewhere W9E2. Bob 
Smilh Eioclronlca. RFD 3, Fon Dodge, Iowa 50501 

FERRITE BEADS: w/spec I float ton and applied! ion shael 
12/lt 00 Assorted PC pots iCYSt 00 Miniature mica 
trimmer a, 3-40 pF - 5/St 00 Postpaid. Includes lalnut 
catalog. Stamp for catalog alone, CPO Surplus, Box. 189, 
Braintree. MA021B4, 

RTTY AFSK Modulator PC board See Feb 79 Ham 
Radio Drilled 15 00 F, E Hinkle, 12412 Mossy Bark, 
Austin, TX 7B7S0. 

EZ deals are the best) Try me and see for Yaesu, Drake, 
KIM, Swan, CuShcraft, DonTron. VHF Eng , ICQM, GDE. 
Husiler, Wilson and more Cali, see or write WBEZ, Bob 
Smilh Elec Ironies, RFO 3, Hwy t89 & 7, Fort Dodge. lA 
50501. (515) 576-3886 

WANTED: Motorola KXN 1024 and KXN 1052 channel 
elements WA&COA, 4 Ajax Place, Berkeley, CA 94708 

THE MEASUREMENT SHOP has used/reconditioned 
test equipment at sensible prices: catalog 2 West 22nd 
St,, Ballimore, MD 21218 

MANUALS lor most ham gear 1937/1970 Sand 25< for 
‘ Manual Catalog'' HI, Inc., Box HB64, Council Bluffs, 
Iowa 51502. 



RUBBER DUCKIE ANTENNAS 

EREQF^t* RANGE » fcio *tc /x 


5V I 4 - 3J THHFiDEi , NAlE STOPS 
1^4-J* TmBEXDS- A 

TNC T*P£ COWIvECTbft, ’ 

, i/4 »*vr fLEXAfiue *nIP- 1 
S/J6 THHEApS, “*L£ 5*^0 

.14 *4V£ EL E * 4Hl£ 

1/4-3? THREADS, 


POr*£ H SUP^ ■ “ fOUL c 


i?v 4 CAN 

ED n v c l + * f j c 1 n v» 


NEW CLOCK. AM# fl 

M - 

I 

WHOLE CLOCK DHL V 

iS P HIGH XHp l*" * I PE *PPB0« I H*TLV £ ro 

ON TmO ■ ATC* t?*t T £HIES. QF ALUHthUN, $ 

WILL LAST X Ll*=E UNt, TELLS D4 if. *ND T I W6 
OP CAN np TiF T TO BE 40 QNL X tJUF. . -Ill «£ CON 
TN& OUT *]TH 4 ?* hfft, M.JOE^ SOON, 4 n J A£ 


H-CHANNEL DUAL GATE 
H0S PlELO-eFFECf TB4NS 
| t S T DR USED In VHF i# 
t ]TEB L MlXtP. &DPO Fni 
3F AMP. *T *0 £ JflONH/ 

E> t O0C PHOTECTEO 
s* tis. cone j, w : tn 0*: * 
j'nMEfT- UNJT% 4 HE «OU>€ 


Touch-tone Routing* 
! ■ T »A.l. K On 1 V ^ p * ■ S 3 "l- 


5 V. DIP R ELAY 

SP 


, 1 OHM 5 WATT 
RESISTQftS 

S fqP li.DO 

SO OHM 100 WATT 


MJ3000S2<25 


CONNECTORS 

J H«C M 1 it ft -■ 

Ik-Ci? 5 7 O't 

rtw. F.'UMF-M 

r;-2ni s'^r" 


"ASK 


CASE TO-I IT 
S4 - 9S 


JUMBOS 


^#Hj ..Hj 

TOGGLE SlilTL'M 


" r<* p*Nfi. 
if, s# 


3>c HdURT OR RAM EL 

si ut s;:tch 
suoo H'/sa,og 


( GMPUTFR r,RAD r 
CAPACITOR!. 
io f eooor j sov 
ji.ioOu* 4 sov 3.51 
2 0,5DOUf > 10 V 3.0 

JQ.QOOUf * tSV 3,5 


0 , oootji a tov i ■ o 


tin P Jones & Assoc 
PO.Box 12063 
e Park, FI. 3340; 
(305) 848-8236 


’i Li. rt !*■ lit .l:ld 1'1 .‘..iltti e*X. 

b VISA qcceptt'i], pteAtf> knrtudr eXptr 
■it urn jjt.- rr?■ 1 5 ign,stijrt 1 :. un L-.S|(J. 

*Add St.ho for order under 5lti,Q0, 

•Canad.i 4 Foreign ord^TH plfMSe add &uffi 
cent jjoat .me. 

■ i;S a ord * 1 r s i: 1 c.. :d<» add 5 1 fmntiUjc ■_ 
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Barry Electronics 

. . . Your One Source 


For Amateur Radio Gear 


FEATURING THIS MONTH: 

YAESU - The New FT.207R 

Program mable Hand-Held 
Transceiver 

BIRD — Ever-PopularThruline' and 
Term aline* Wattmeters 

DSI — Lab-Quality Frequency 
Counters 


MOSLD — TA-33 Jr, 3-Element Tri- 



FAMOUS BRAND NAMES 
— IN STOCK — 


ALA 
ALDA 
ANTENNA 
SPECIALISTS 
ATUVS 
B&W 
BIRD 

COMMUNICATIONS 

SPECIALISTS 


COI 1.1 N5 

CUSHCRAR 

DSI 

DENTRON 
DRAKE 
El MAC 
E-Z WAY 
HY-GAIN 
ICOM 


KDK 

KLM 

MFJ 

MIRAGE 

MOSLEY 

NLWTRONICS 

ROBOT 

ROHN 

SHURE 


STANDARD 

SWAN 

TEMPO 

TEN-TEC 

TRI-EX 

VHF 

ENGINEERING 


We also have: 

* ANTENNAS FOR HF & UHF 

* ROTORS 

* TOWERS 

* REPEATERS 

* MICROPHONES 

* KEYS & KEYERS 

* TUBES and much, more 


Ye?, we hav« 
El MAC Tubes 
& Chimneys, 
rftid YAESU 
Replacement 
Tuhe«i jn srot ir 11 

Repair lab 
un pmniSeS- 


JUST CALL OH 
WHITE EOH THE 
BARRY PRICE 
BETTER STILL „ , * 
STORIN'! 


(212) 925-7000 



BARRY 

ELECTRONICS 

512 BROADWAY 
NEW YORK. N. Y. 10012 


PORTA PAK — Make your FM mobile ft self’Contained 
portable. Model a In slock for most popular makes 4.5 
amp hr modal $80.00. 9 amp hr $103 00. Charger includ 
ed. shipping extra P 0 Box 67. Somers. Wl 53171. 

TEST EQUIPMENT CATALOG listing used Takicanix, HP 
and GR equipment at bargain prices PTl, Box 0699, 
While Bear Lake. MN 55MO, Price STOO refundable with 
firsl order 


SATELLITE TELEVISION - movies, sports, etc. Build or 
buy your own Earth Si at ion Send $3.00 lor Information 
Satellite Television. Sox 140, Oxford. N.Y 13830 


VERY In ter-asl ing! Next 3 issues $1. "The Ham Trader", 
Wheaton. IL001B7, 


Coming Events 


RADIO EXPO '79. September 15 and 16, Lake County 
Fairgrounds. Routes 120 and 45. Grays Lake. Illinois 
Manufacturers' displays, flea market, seminars, ladies' 
programs Advance tickets $2 00. Write EXPO. PQ Box 
305. Maywood. IL 60153. Exhibitors inquiries EXPO 
Hoi line (312} 345-2525 


CINCINNATI HAM PEST: 43rd Annual — Sunday, Sep¬ 
tember 16. 1979 al Stricken Grove on State Route 120, 
one mile west of Ross (Venice) Ohio. Exhibits, prizes, 
food and refreshments available, Flea Market (radio 
related products only). Music. Good Fellow a hip. Hidden 
Transmitter Hunt and Sensational Airshow Admission 
and Registration $4.00 For further in formation: Lillian 
Abbot I. KBCKI, 1424 Mam SL. Cincinnati, Onip 45210 


GEORGIA: The Northwest Georgia Amateur Radio 
Club's Annual Hamfesi October 7, Coosa Valley Fair* 
grounds. Rome Gales open 9:00 AM Talk-ln 14-5.34/94 
and 146.065/665, For into: WB4AEG. 6o* 274. Adairsviile, 
GA 30103 


SOUTH DAKOTA: 1979 ARAL Dakota Division Conven 
tion. October 5.6. 7. Sioux Falls Airport Ramada Inn, of I 
exit 61 on 1-29 Forums, Indies programs, ARRL forum, 
exhibits, banquet Advance registration prize DenTron 
GLA-1000 amplifier Grand Prize: Kenwood TS-02OS. 
Second Grand Prize Wilson 5Y-1 antenna and WR-SQ0 
rotor Registration $15 00{$16 00 after Sepi 1). Conven 
lion only: $6 001$7 00 after Sept 1) Talk-in on 146 16/76. 
For furl her informal ion Sioux Falls Amateur Radio Club. 
Box 91. Sioux Falls, SD 57101 

INDIANA: The Marshall County Amateur Radio Club s 
4fh Annual Swap and Shop. Qclobm 21, 6 AM (13Q0Z), 
National Guard Armory, Plymouth Electronics Hems 
only Admission $2 00 door $3-00 par 6- ft. table Main 
door prize: Cash plus hourly drawings Advance tickets 
Si 50 Tabla/space/fickel requests MCARC, P O Box 
161, Plymouth, IN 46563 or Paul DeVos, 109 Maple 
Avenue. North Liberty, IN 46554. 

CALIFORNIA: Third Annual Smoked Hamfesl, San 
Antonio Mjssion (near King Cily) Sunday, September 30 
The usual Bar Deque, good fun, flea market, prizes, 
T dancing girls ? Commemorating fhe Hams who worked 
Ihe Marble Cone fire, 1977, plus an their helpers plus all 
other Hams who enjoy a good time Reply to: WB6IZF, 
51280 Pme Canyon Road, King City, CA 93930 {400} 
385 6164 

MASSACHUSETTS: The Hampden County Radio Associ¬ 
ation's Annual Auction. Friday, October 5, Feeding Hills 
Congregational Church, Intersection of routes 57 and 
107, Feedmg Hills (west of Springfield). Doors open 7 
PM. auction starts at 6 PM. Club takes 10%. For more 
Info: Jeffrey J. Duquette, KIBE at (413) 569-6739 


GEORGIA: The Colquitt County Ham Radio Society will 
be operating club station WD4KOW from the site ol the 
second annual Sunbelt Agricultural Exposition, October 
9. 10, It, 0900 lb 1600 ED$T each day. Operations will be 
mostly on 40 and 2D meters around 7.250 and 14 300 MHz 
whh some operations on other HF bands Members will 
listen lor visiting Hams on local repeater 146.19/79, 
Special QSL cards will be available lor those making a 
contact. 


KENTUCKY: The ninth annual Greater Louisville 
Hem test and State ARRL convention, September 29 and 
30, West Hail of Kentucky Fair end Exposition Center, 
Louisville Indoor, air-con dltloned exhibitors area and 
flea market Meetings and forums Ladies' programs. 
FCC exams September 29 Banquet Saturday night 
Admission. Adulia $3.00 advance — $3 50 at door. Ben 
quet $9.75. For info: The Greater Louisville Hamlest, 
P.0 Box 34444. Louisville, KY 40232 (502) 634 0619 


SPECIAL EVENT: Miss America Pageeni Station K2SR 
will be operating from (he Miss America Pageant Head 
quarters in Atlantic City, September 18. Sponsored by 
Southern Counties Amateur Radio Association Approx 
imaie frequencies. CW 3560. 7060, t4060, 2T060 Novice 
3730. 7130 21130 Phone 3935. 7235. 14260 21380. GSL 
to K2BR 591 While Horse Pike Egg Harbor, N J 00215 
(EASE please). Traffic to and from the Miss America Con¬ 
testants win be accepted 

THE LONDON AMATEUR RADIO CLUB will hold Its 2nd 

Annual Swap 8 Shop on October 26 from 6 00 until 4:00 
al Lord Dorchester High School In Dorchester |usl off 
(he 401 Lots of displays, prizes, etc., with a talk-in on 
70/10 Tables are $2.00 and admission is $2.00 For more 
info write VE3CSK, R R #1, Alisa Cra<g. On NQM1A0 

NEW YORK: The Hail ol Science Amateur Radio Club s 
2nd annual mdbor/outdoor. rairVshine Electronic Ham 
test, September 16, 9 AM to 4 PM, Municipal Parking Lot, 
00 25 126th St., Queens Free parking Sellers $2 00 

Buyers $1.00. Refreshments Free prizes Talk-in .52 52 
6 96 36 

OHIO: The Findlay Radio Club's 37lh Annual Hamfest, 
Sunday. September 9. Riverside Park — 45 miles south 
ol Toledo Findlay Admismon and prize tickets. $1 50 
advance. $2.00 door. 1st Prize Kenwood T5-120S For 
tickets and lurther Info: SASE to Clark Foltz. W6UN. i22 
W Hobart Avenue. Findlay, OH 45640. 


PENNSYLVANIA: Pack Pal Himarama 79 weekend - 
Third Annual M«d-Atlaniic Slates VHF Conference. 
Saturday, October 6, Warrington Motor Lodge. Route 
611, Warrington Advance registration $3.00 ($4 00 at 
door) includes admission to Flea Markel at Bucks Co. 
Drive-In Theater. Route 611, Warrington. Sunday. Octo¬ 
ber 7 0 AM to 4 PM Flea Market registration $2.00, tail¬ 
gating $2 00fspace (own lable) Talk-in via W3CCX/3 on 
146 52 MHz. Information on both events: Ron Wtulsel. 
WA3AXV, Chairman. P 0 Box 353. Southampton, PA 
18066 

PENNSYLVANIA: The Butler County Amateur Radio 
Association s ‘ Ye Gide- Fashioned Hamteat\ Septem 
ber 9, 10 AM to 4 PM, Sutler Go. Farm Show Grounds, 
next lo Roe Airport on Rt 60, Butler Admission $1 00 
Free parking, free outdoor I lea markel Under 12 bee 
Overnight camping Hefreshmenis Mobile check ms on 
52 simplex and 147.90/ 30 (W3UDX). Fly* ins welcomed 
B0 + 100 A V gas available. Yl, mobile end Uy In prizes 
Six mam prizes plus others drawn every 15 minutes For 
info Fred Young, WB3HGG, 195 Robbie Way, Porters- 
vllle, PA 16051 (412) 368-3306 

NORTHEASTERN STATES 1B0 METER AMATEUR 
RADIO ASSOCIATION Annual election and banquet on 
Sunday, October 14, 1979, at Kozel'S Restaurant. Route 
9H, Wesl Ghent. New York Flea Market in Rear Parking 
Lot at 1 00 PM Roast Beef Dinner al 5:00 PM All HAMS 
and XYLS are welcome For reservations and details con¬ 
tact WA5IOD — Sec/Treas William Derby, 14 Plain 
Street, Medfleld. MA 02052 


KANSAS: Sand Hills ARC SwapfeeL Sunday. Septem 
ber 16, 1979. 9 AM to 5 PM al the Four-H building on the 
Garden City Fairgrounds Talk-in on 3936 kHz (75 meler 
SSB> 146.31/ 91 and 146 52 (Simplex) FM For mtorma 
tion, write S.A.H C . PO Box fill, Garden City. Kansas 
67646 

TENNESSEE: Memphis Ham test and ARRL Tennessee 
Stale Convention. Saturday and Sunday. October I3ih 
and 14th. 1979 at Youth Building, Mid South Fair 
grounds Exhibits, forums, FCC exams at 8 AM sharp on 
Saturday (bring completed Form 610 and copy of 
license), Ilea market ($3/day - lab I os free), dealers and 
manutacturefs' displays, ladies act!vibes, and Saturday 
mghl party Hourly prizes, Admission $3edulls: children 
14 and under, free Trailer hookups available on sue 
Talk-in t46 34/ 94 and 146 25 B5 For Information includ 
ing special motel accommodations. wrile Memphis 
Hamfesl, P 0 Box 3045, Memphis, TN 30103 


THE SANGAMON VALLEY RADIO CLUB of Springfield. 
Illinois holds iis Fourth Annual Hamfest on Sunday. Sep¬ 
tember 23rd Local ion — Sangamon County Fairgrounds 
in New Berlin. 16 miles west of Springfield. Indoor 
display area and covered pavilion Hear Randy Rowe 
N9TG talk on the Navasea expedition! Various exhibits, 
kids activities and food available Overnlte camping. 
Firsl Prize: Atlas RXl lOtTTXtlO with power supply Tick¬ 
ets. $i .50 advance, $2.00 gsie information: John Same. 
WA9KRL, S V RC„ 1025 South Sixth. Springfield, IL 
62703 

NEW JERSEY: South Jersey Radio Association s 
Ham lest, September 9. Pannsauken Senior High School, 
Hytion Road al routes 130 and 70, Pennsauken Entry 
tickets. $2.00: tailgate: $3 DO: inside tables $5 00 For 
Into; South Jersey Radio Association, PO Box 1734, 
Cherry Hill. NJ 00034 
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YLHL ANNIVERSARY QSO PARTY Phone Wednesday, 
October 10. 1979 al 1BOO UTC, ends Thursday, Octobor 
11. 1979 at 1800 UTC CW Thursday, November t, 1979*1 
1800 UTC. ends Friday, November 2. 1979 at 1900 UTC 
Ail licensed woman operators throughout the world are 
invited to particle Call CQ YL on any band 16CM0 
meters, axchanga call, OSO number. RSfTL ARRL &ec- 
(ion or country Log jime, band, dale end power M Qf& 
information from M,irgarp! Williams. K14W. 965 Red 
wood Circle Virginia Reach. VA 23462 

HAMFESTERS RADIO CLUB WARM AWARD- Illinois 
Amatmjts to flhnoiB Amateurs must reach ten HAM 
FESTER members oofsrde Nlmors boi rnside USA. you 
musl reach five HAMFESTER members in Illinois, out 
side USA. you must contact throe HAMFESTERS in llti 
nois Submit A MSt q! coritdcls containing call. Iraqueo 
cy. date, and handle ol HAMFESTER member coni acted 
to: Hamiesters R C-, Do* 42792, Chicago, IL 60642 

NEW YORK: Hamburg Ham O Ram a, Seplember I4ih 
and t5th 1979 at the Hamburg Fairgrounds Technical 
meeimgs, displays, FGC examinations, inside outside 
Ilea markets, contests. CD activities and more Fun for 
Ihe whole family Contact Jim Ciurtzak, 10404 Cayuga 
Drive. Niagara FaNa, N Y Carl Lcisner, i HJ Louis Street. 
Cheektowaga. N Y . or Ron Chmiei, 270 Dan Troy 
Amherst, NY lor more information 

NORTH CAROLINA OSO PARTY 190QZ December 1. 
1979 through 0100Z December 3, 1979 Suggested fre¬ 
quencies + f - 10 kHz are CW 3560. 7060, 14060. 2T060. 
20060. Novice 3720, 7T20, 2H20. 28120. SSB 3900, 7270, 
14290, 21390. 26690. Qul-ai-sUle s-lalions transmit FESiTI 
and stale, province or country North Carolina at aborts 
send R$|T) nnd county. More information from Aimance 
ARC. Inc,., 2022 Westchester Drive. Burlington, N C 
27215 

DELTA OSO PARTY: sponsored by the ARRL DELTA 
DIVISION, 10OOZ, Sep I ember 29th to 54&QZ September 
30th No lime ot power restriction*. Amateur* outside 
me Delta Division win try io contact as many Amateur* 
inside the Delta Division as possible, while Division 
hams try to contact as many others as possible both In 
side and outside ihe division Exchange QSO number. 
RStTi and GTH {ARRL sec! ion tor non Delia hams, and 
county and slate for Delta Division hams. Suggested fre¬ 
quencies are CW 3650, 7050, 14050, 21050. 20050, SSB 
3990 , 7290, 14290, 213&Q. 20590; Novice 3725, 7125. 
21126. 26125 kHz. More informal Ion f rom Malcolm P 
Keown. W5XX, 213 Moonmisi, Vicksburg, MS 39160 

COLLEGE RADIO SCRIMMAGE: open to all Radio Ama¬ 
teurs. 190CZ September 30th, through Q10DZ, October 
1st Entry classes alumni and club aletion, SSR only 
Exchange name of college, junior college or university 
you last Attended, and the last two digits of the year you 
graduated, will graduate, or last at tended Club stations 
substitute me words "Amateur Radio Club for number 
Work stations once par hand Suggested frequencies 
1875 3695. 7230. 14260. 21356. 28560 kHz For more info 
wriie Penn Stale A R C . K3CR, 202 Engineering Unit E T 
University Park. PA 18002. 

ARROWHEAD RADIO AMATEURS QSO PARTY: open lo 
ell Amateurs. Amateurs within 50 air miles ol Duluth/ 
Superior are considered Arrowhead Amateur*. and may 
work anyone Amateurs outside this area may work only 
Arrowhead Amateurs for coniapt points. Cali CQ 
ABAC 50 Frequencies. CW 3535, 3725. 7035, 7125, 
14036 21035 21125. 26035. and 2S125 kHz. Phone; 3900. 
7280, 14280. 21360, and 20660 kHz Times 1500 UTC, 
Oclober 0, 1979 to 0300 UTC. October 7, 1979, and 1500 
UTC lo 2359 UTC, October 7, 1979 Arrowhead Amateurs 
exchange RS(T). county and stale: all others send RStTi, 
AHRl section or country More info Irom AHAG50. 123 
East First Street, Duluth, mn 55802 


IOWA: 1979 Midwest Division arrl Convention and 
CVARC Hamfesl, October 19, 50, 21. Five Seasons 
Ceniat Cedar Rapids. Grand Prize: Deluxe HF 
Transceiver THB-DXX Antenna Ham lit ftolor, 60 fl 
Rohn 256 Tower Thousands of dollars In door prizes 
Forums. fi«* market, fours, Jadfea programs, nearby 
I healers, entertainment, shopping, camping. Saturday 
evening banquet Tickets. 14.00 advance, S5.00 at door 
Talk in 0 h 146 10/76,140 52 . 223 34/94 Write Convention 
Cedar Valley Amateur Radio Club. Bo* 994. Cedar 
Rapids, IA 55406 

NORTH CAROLINA: The Wusiern Carolina Amaieur 
Radio Society's Fourth Annual Autumnfesl, Saturday, 
October 13. Asheville Civic Center, Asheville. Gome 
enjoy Ihe beautiful Smokey Mountain scenery, Displays, 
dealers, uea market For info: Western Carolina ARS, 
P O Box T468, Asnevide, WC 28802 


OHIO: Fourth Annual Cleveland Hamfeaf. Sunday, 
September 23, Cuyahoga County Fairgrounds, Berea 
For info: David L. Kersten, N6AUH, 2197 McKinley 
Avenue. Lakewood, QH 44107 


8LOSSOML AND:: Fall Swap Shop, October 7, Berrien 
County Youth Fairgrounds, Berrien Springs, Michigan 
Large convenient facilities end refreshments Tables 
restricted lo radio and electronic Hems Advance ticket 
donation Jt 50 Tables 52 TO Wrile Charles While, 1940 
Union Ave., Benton Harbor Ml 49022 Make checks pay 
able to BlQSSOmland aha 

VIRGINIA: Fourth annual Tidewater Harnfost — Comput 
er Show — Fiea Market will be held in the Norfolk, VA 
Cultural and Convention Center SCOPE October 20 and 
21. 1979 60,000 square feet of aircondltioneo exhibit and 
Flea Market tailgating space are available Doors open at 
9.00 AM ARRL meetings, DX. Traffic forums, plus a CW 
coni nsi are scheduled FCC Exams are planned for ama 
lour upgrading Saturday 9-12 AM A special feature will 
be a dinner cruise and banquet on Ihe Spirit of Norfolk 
Cruiseship Saturday high! Advance registrations $5.50 
t$ASE), $3 50 ai ihe door Flea Market tailgate spaces 
$3/day Crurse and banquet $T6 per person, $30 p*r 
couple Tickets and information — TRC R Q. Bo* 7101, 
Ponsmouih, VA 23707 

JAMBOREE ON THE AiR: Scouts, former Scouts and 
interesied hams, October 20-21, 1979 Stations are free 
to select limes of ope radon. Hams may irtvrJtf Scours, 
Cub Scouts and Explorers to their shacks for a look at 
ham radro and to talk with Scouts in soma 100 countries, 
wherever permitied by regulations. Phone <US|. 3940, 
7290. 14590, 51360 20990, 50500. Phone {International): 
3740. 7090, 14590. 21360, 56990 CW {US 0 Ini l| 3590, 
7030. T407O. 21040 2S190. 50050 CW (Novice I 3750. 
7125, 21140, Acorn and Oak partiop.iiinn certificate lor 
hams and Scouts More information from Harry A 
Harchar, W2GND, Boy Scouts of America, North 
Brunswick, New Jersey 00905; Tel (609) 440-471 ? 

PENNS YL VAN/A; The RAE Annual Hamtesf, September 
23, 0 AM to 4 pm. Rainbow Gardens, Waidameer Beach 
Park Admission 13 DO includes chances on main prize. 
YL prizes, and half hour drawing on door prizes. Flea 
market vendors $1.00 per car Exhibits, refreshment 
Talk-|n pn 34! 94 and ,52 simplex. For info Radio 
Association of Erie, 00x844, £rle. PA 16512 

MICHIGAN; Adrian Amateur Radio Club'a 7th Annual 
Ham I eat, Sunday, September 23. Lenawee Gdunly Fair 
grounds, Adrian Prizes Main and hourly Bingo and 
much more Talk-in 146 31/91 and 146 52 For Hckel, 
tab res info Adrian ARC. Inc . PO Box 26, Adrran. Ml 
49221. Telephone into Bob/Sally Fay, Sword Enterprises 
- 1517)263-3597 

MICHIGAN: L'Anse Crouse ARD s 7th Annual Swap and 
Shop, September i6. I'Ana* Creuse High School. Ml 
Clemens, 0900 -t 500 Cash prrzee — hourly drawings 
$2.00 door, SI 00 advance Talk in 14769.09 and 140 52 
For info or tickets SASE to WD8ITS, 3486 Ashley 
Pool iat. Ml 48055 

NEW YORK: Radio Amateurs ol Greater Syracuse 15th 
Annual Hamtesf, Saturday. October T3, 9.00 AM fo 8:00 
PM, New York State Fairgrounds, Arts and Hume Center, 
Syracuse Exhibitors booths, mdoorioutdoor flea 
market, awards, films and ladles' programs Tickets 
before October 1 at reduced rates Under 12 free Over¬ 
night and trailer parking available Talk In on 90/30 and 
31/91 Refreshments. For tickets or info. RAGS, P,Q Box 
60. Liverpool. N Y 13066 

GEORGIA: The Central Georgia ARC'S First Annual 
Hamfesl, September 30.8:00 AM lo5 00 PM. City Recrea¬ 
tion Center, Watson BJvd,, Warner Robins, indoor Ilea 
market Tafk-in 3 975 LSB, 148 2S05 and US 52 aimpfex 
Also Georgia SSB Assn, and Georgia CW Assn s annual 
meetings Far inlo Bill Atkins. WD4A5B. 201 Avalon 
Drive, Warner Robins, GA 3)093 {912) 923'3454 or check 
in on 3.975 MHz nightly 11 2330 UTC 

PENNSYLVANIA: Uninntown Amateur Radio Club a 30th 
Annual Gab I eat. Saturday. September 0, Club Grounds, 
Old Pittsburgh Road, Umontown Noon on. Refresh 
ments. free Co I fee Registration: $2. DO Prizes Main 
Reg 1st rail on Prize: Tempo Syncon 5). Swap and Shop. 
For inlo: W3PIE. Uniontown Amateur Radio Club, Inc.. 
430 Braddock Avenue, Union town, PA 1540T {412} 
438-9408. 


SOUTH CAROLINA: York County Amateur Radio Socie¬ 
ty 9 56th Annual Hem fast, Sunday. October 7 060Q until 
—. Jo si in Park, Rock Hill Registration' 12.75 each ot 
2i% 5.00 advance); $3.00 gale Main prize Yaesu 901-DM. 
Bar be que dinner available at park. Talk-In 146.43/147.03 
and 146.52 direct For Info: P O Box 4141 CBS, Rock Hill, 
SC 29730. 

CANADA: Radio Society ot Ontario's Eleventh Annual 
ConvenI ton, October 12, 13, 14, Skyline Hotel, Ottawa. 
Friday evening buifei and dance. Saturday tech, ses¬ 
sions, demonstrations, forums, displays Saturday night 
banquet and dance Sunday indoor Mea market P Q Box 
5076, Sin F, Oiiawa, Ontario K2C 3R3 



Don’t be caught without the 
correct toroid right in the 


middle of your next project 
. . . get this convenient as¬ 
sortment from Whitehouse. 


42 of the most popular to¬ 
roids packaged in a sturdy, 
plastic storage case: 

3 each: T5Q-2. T50-3. T50-6, 

T68-2, T68-3, T68-6 

2 each: T25-2. T-256. T37-2. 
T37-6, T37-10, T-37- 
12. T50-10. T50-12, 
T68-10, T80-2.T80-6. 
T94-2 

plus application notes 

Ferrite 
Bead 
Asst. 

One dozen 

each: FB43-tOI, 

FB43-801, FB6 4 - 
101. F864-801 1 FB73-101 and 
F673-801. Two sizes and three 
materials to fill all your needs 



$7.50 value Just 


$6.95 


VISA and MASTER CHARGE 
Orders Welcome 


(603) 673-7724 

Please include $2 GO shipping 
and handling with each order 


SEND 2 r > Cl NTS f OH 
'NEWEST CATAi-OG 

UShitehauxc - lia. 

’fl NEWBUP* DRiaE Nh t, io J1 
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ASTRON POWER SUPPLIES 


HEAVY DUTY • HIGH QUALITY • RUGGED * RELIABLE 


SPECIAL FEATURES 


■ SOLID STATE ELECTRONIC ALL? REGULATED 

* FOLD-BACK CURRENT LIMITING Protect Power Supply from 
excessive current & continuous shorted output 

* CROWBAR OVER VOLTAGE PROTECTION on Models RS-/A 
RS 1?A RS PEA RS 3SA R$ ?OM & RS-35M 

* MAINTAIN REGULATION A LOW RIPPLE at low line input Voltage 
» HEAVY DUTY HEAT SINK * CHASSIS MOUNT FUSE 

* THREE CONDUCTOR POWER CORD 

* ONE YEAR WARRANTY * MADE IN U S A 

* VOi T A AMP METER ON MODELS RS MM & FtS S5M 


PERFORMANCE SPECIFICATIONS 

* INPUT VOLTAGE 105 1?5 VAC 

* OUTPUT VOLTAGE 13 8 VOC *0 05 volls 
(Inter nalfyAdjusiablo 11 15V0Q 

* RIPPLE Less lhao 5mv peak lo peak (lull load 4 low line) 

* REGULATION * 05 volts no load To full load & low line ro high hoe 


ASTRON 20 AMP REGULATED 
POWER SUPPLY Mo del RS 20M 


16 Amps continuous 
?0Amp$ ICS' 

5" (Hf v 9'(W) ' 10 5' ID) 
Shipping Weight 20 lbs 


Price 


V\2% 


Olhir popular POWER SUPPLIES iUd iviJIible i$amr leaTures and spwlications :is above) 


res* 

|amps| 



Size (iti.| 
H^WxD 


S* 11 k 11 


S ^ II > M 


5x9 > 1Q‘£ 


3ft ■ 6V; 9 


3ft ■ * 9 


‘ICS - Intermittent Communication Service (50% Duty Cycle) 



II not ivaiJible at your local dealer, please contact us directly. 


Inside View RS-12A 


JZ 


ASTRON 


CORPORATION 


1971 South Ritchey Street 
Santa Ana. CA 92705 
|714] 835-0682 



Radio 'World 



ENTRALNEW YORK'S FASTEST GROWING HAM DEALER 


ror nni 


’ , *r &U- 
t t.’/mh > 




Tit 


. L> 

If rni 



fit Ml 
♦ t 40 Kim 


Featuring Yaesu, (com, Drake, Allas, Ten-Tec, Swan, DenTron, Pace, Palomar, Alda, Midland, 
Wilson, KDK. MFJ, Microwave Module, Standard, Tempo. Astron, KLM, Hy-Gain, Mostey. 


Wilson, KDK, MFj, Microwave Module, Standard, Tempo, Astron, KLM, Hy-Gain, Mostey, 
Larsen, Cushcraft, Hustler, Mini Products, Universal and Tristao Towers We service every¬ 
thing we sett! Write or call for quote. You Won't be Disappointed, 

We are just a lew minutes otf the NYS Thruway (1-90) Exit 32 


ONEIDA COUNTY AIRPORT TERMINAL BUILDING 

w<fr,n ORISKANY, NEW YORK 13424 . .®°?„ 

K2IXN WA2MSH 

Call Toll Free 1 -BOO- 448-7914 New York State Residents Call 315 - 337-7677 Of 315 - 337-0703 


AMATEUR TELEVISION 


‘C’ MOUNT LENS — 25 mm fl .8 focusing mount, no iris. 

New $12.95 each or 10/$100.00 — Used $10,00 each. 

USED, TESTED 7735A VIDIC0NS only $9.95 each or 10/S85.00, 

WOW! BACK COATED (used) Vi inch 1 hour video tape — 

$7.95 each or 10/$75.00 — Standard 7" Sony reels. 

Free flyers — New & Used Video Equipment 

THE DENSON ELECTRONICS C0RP. 

POST OFFICE BOX 85 
VERNON, CONN. 06066 
(203) 875-5198 


NEW 


FROM GLB 


A complete line of QUALITY 50 
thru 450 MHz TRANSMITTER 
AND RECEIVER KITS. Only two 
boards for a complete receiver. 
4 pole crystal filter is stan¬ 
dard, Use with our CHAN- 
NELtZER or your crystals. 
Priced from $69.95. Matching 
transmitter strips. Easy con¬ 
struction, clean spectrum, TWO 
WATTS output, unsurpassed 
audio quality and buflt In TONE 
PAD INTERFACE . Priced from 
$29 95. 


SYNTHESIZER KITS from 50 to 
450 MHz. Prices start at $119.95. 


Now available in KIT FORM — 
GLB Model 200 MINI SIZER. 


Fits any HT. Only 3.5 mA current 
drain. Kit price $159.95 Wired 
and tested. $239.95 
Send lor FREE 16 page catalog. 

We welcome Mastercharge or VISA 


GLB ELECTRONICS 


1952 Clinton St., Buffalo, N. Y. 14206 


NEW ELECTRONIC PARTS 


Brand name, firsl line components Stocked in depth 
24 hour delivery Low prices and money hack guarantee 
On all products we carry 

STAMP BRINGS CATALOG 


SPECIALS 

Keyboard Enclosure* 



WDH PRICE 

M arr 516.50 

17” 8.3" T 11,95 
20 B3 H r 
14-11,3“ 3" I*. 75 
17" nr 3" IO.50 


20"113 3" u .45 

Blue BAie, specif* while or week top. 


RTTV 


SHIPPING 
INCLUDED 
IN PRICE 


UT4 SPEED GVTR BOARD 
KIT £100 OS 

BOARD ALONE Si8 95 
AUTO CW ID KIT £27 90 


Daytapro Electronics. Inc. 


3029 N WILSHfRE LN . ARLINGTON NTS. ILL 6tXXM 

PHONE 312-870-0555 


Duns 801-048-6066 


Cash plus shipping paid for clean late 
model Motorola GE T RCA mobiles. 
Base Stations. Accessories We also 
sell used and reconditioned equipment. 
For further information contact: 

Jesse Lb Fleur 

The Communications Center 
1629 Wyoming 
El Paso, Texas 79902 
(915) 545-1133 

Call for cash quotation IS yean of fair dealing 


112 QS September 1979 


I 


More Details? CHECK -OFF Page 126 








































FREQUENCY COUNTER KIT 

Outstanding Performance 



CT -50 


The CT-50 is a versatile and precision frequency counter which wilf measure 
frequencies to 60 mHz and up to 600 mHz with the CT-60G option Large Scale 
integration CMOS circuitry and sofrd slate display technology have enabled this counter to 
match performance lound m units selling tor over three times as much low power 
consumption (typically 300-400 ma) makes the CT-50 ideal for portable battery operation 
Features oi the CT-50 include large a digit LED display RF shielded an metal case, easy 
pushbutton operation automatic decimal point fully socketed <C Chips and input protection 
to 50 veils (o msure against accidental burnout or overload And the best feature o! all is the 
easy assembly Clear step by step instructions guide you to a finished unit you can rely on 
Order your today' 


Incredible Price 

SPECIFICATIONS: 

F^eq^enCy rangi* t hi; to 6^ mu./ ^.lO "in/ * in f T-60U 

r r o-n 10 m.- 0 i set yjrv 1 Rf l sec gate 

Rf ^sJuui A dig.1 £1 K h.ynifp tj reet rf-a-umit m mh/ 
Accuracy acJ|uSljitiV In L.' h .jfim 
Statm-iy 2 0 ppm dvc» sc >o 40 1 Ternpeialuire 
compenieiiKj 

Inpur &NC 1 megohm 20 pi d'^ed SC 0 f,rT1 A U' T C£ 

Ovehuao sovaC -mum aiim&d« 

Sentiiv % pi? man 25 m* to 65 t,k; so i50 tn, io f.00 
mNj 

Puwei 110 VAC !| Watts, OI IS VDC, 4tflj rn(f 
Si tv 6 til i?' in gn quri'ity aium.nu me an? .? :i r;s 
1C S >3 ultiH 4" 40r>«tr-0 



i.. T- SO nP m H / eu un It?' kiI 
■ T-50A r nv inti/ c on um * r t ,j and tester! 
I T . . mM; sr ;ner opt .cm a no 


$69 95 L.y <i cnifcri t . i. ai'b'citc' 

i59 9S pp t DL p*obc ger^a 1 putpo$e probe 

29 95 hp i H.gr-.impedance prpbr* non loadn- 


514 95 
t2 95 
IS 95 




Under dash 
car clock 

i ? 24 hour clock in a beau 


FM WIRELESS MIKE KIT 

Transmits up lo 300' 0 

Eo any FM broadcast [L 

radio JStfi any lype ot ilW 
Wink,- Runs on 1 lo TV piWh 
Type F-M-2 has Jiddeu wn 
sii«ve m.ke preamp stage 
FM 1 hit 12 95 FM 2hilU-94 


COLOR ORGM/MUSIC LIGHTS 

See muMt come alive* 3 difFPieni 
lights nicker w.ih music One iigm 
toi lows one tor in* mid-range .ind 
one lc-r the highs Each channel 
individually admirable and -Jr.vt--. 
up'-. >QoW Great Forpaitias bang 
mowc n He dubs mud mrjfp 
Co-mpkelt' KiE Mi..’! 17.9S 


LED SLINKY KIT 

A git-al .mention Ijellei which alHU 
iiairly rrasht'H 2 iinfitiu L£E>& Um? 
inr lume badges buitoris w#m.ing 
panel lighb snyttiing 1 Runs on 3 io 
i& volts 

Cameriete hit BE • $2 95 


Y1DEO MODULATOR KIT 

Convert* any TV lo vidi-u momlyr 
Super tt*bi* tunable over ch 4-6 
Huns cm 5 I5V OCCCplS std vitJtfn 
sign .11 fiesi unrl on Mu- iTMtfcOT' 
Complete hrt VP t 18.95 


TONE DECODER 

A compbeir 

ioneduroder on . AfffiKjt.. 

a single Pd board 
Features rOtuMOO 
Hr ad]usEabte lange via 
20 turn pot voiTaueteijuidtiuri 5t57 
1C lisniut loi iqocO ronedet-odme} 
Kjri+i Durst detett«>n F^H iHC Cf 
*lSO be used AS a stable tone pm 
coder Runs on 5 rn 12 volts 
Complete kil TP 1 15.95 

WHISPER LIGHT KtT 

A>i inr^ftT^Tinq kil sm-Lih rmhe (HTh 
up sounds and converli itiem to 
tight Trie louder Ibe serum.! rnr 
boqhier ir.ii iigm Completely sf-i 
contained ifidLides nuke tun’j. on 
110VAC conlrOtS Up TO 30b Vratls 
iiete >ni Wt 1 18 95 


SUPER SLEUTH 

A lupiri senvlup *m- JuHjWf 
plil.er which will pick 
up a pm prop ,11 15 I eel 1 
Grrat (or monitoring batiy sroom u« 

a* gi'ni-i jl impl|l*f Full? 

rtinis output runs pin 6 lo 1 Ei vdlls 
ufti*4 fl-45 ohm spejif 
Complete kit Bly 9 15 95 

POWER SUPPLY KIT 

Complpn- |ripj|i reyu 1 r* 

rated power supply pro * r r $1 

mdrs vanaHe It m l& ‘- 

voiis 41 ?D0 fhA and I !jV at 1 
*mp t«ceiienl load legutation 
good lillenng and small sj/e Less 
Uansiurmers requires 6 3V I * 

and ?4 VCT 

Complefe kM HT S6.9S 

SIREN KIT 

Oiudiji »*\ upwauj and downward 
wait characterisnc ot a ponce men 
5 W peek audio output runsnn 3 if, 
votls uses 3 45 ohm speaker 
Complete kii SM 3 17 95 


Hard to find PARTS 


LINEAR tCi 



REGULATORS 


301 

j 

J 35 

78MG 

5’ 25 

324 


1 50 

723 

50 

390 


t 25 

309k 

$5 

m-% 


75 

7005 

65 

555 


46 

78L05 

25 

556 


85 

7905 

! 25 

560 


t T$ 

78»2 

»5 

567 


1 25 

7912 

t 25 

m56 


50 

7fti5 

65 

3900 


50 

TU IC» 


CMOS iCt 



74 $00 

35 

40 1 1 


20 

7447 

65 

4013 


3$ 

74 75 

50 

4046 


1 95 

7490 

50 

4049 


40 

74*961' 

! 35 

4519 


1 25 

SPECIAL Its 


5369 


1 75 

T'COO 

13 50 

TRasSiSTOns 



t 0 't 6 

1 25 

2N390J hpv 

10 

1 00 

451 t 

2 00 

2N3906 to* 

’0 

T 00 

5314 

2 95 

N»N 30 A Pw 

3 

1 DO 

53^46 

2 96 

PNP 30,% 

3 

1 00 

7001 

6 50 

2N3D55 


60 

4059 N 

9'30 

U ?N2b3i? lype 

3 

2 00 

7206 

*’ 95 

FET MPFl02M» 

3 

2 00 

LEDi 


UMF 2N^ 1 79 M>e 

3 

200 

Jumbd 'BJ 

6 1 00 

MFtF 23B RF 

1 1 95 

jymfo green 

v 1 00 

SOCKETS 



Jumbo yellow 

6 I OO 

6 £>m 

|Q 

l 00 

Mm- *«tf 

8 1 00 

13 qin 

to 

2 00 

Micro i#d 

B 1 00 

16 pm 

to 

2 00 

jS-Pqiji 

75 

24 Din 

4 

2 00 

FERRITE BEADS 


pm 

4 

2 00 

Witt- nlo -suecs 

15 1 00 

40 p.n 

3 

2 00 

(j no Iff pjiijn 

5 100 


Ramsey’s famous MINI-KITS 


CAR 

CLOCK 


Tr y yen j r hand ill building the fmesf looking 
ctbCk cm IPHi niiirket tl5 Si*lm trm-sh aitodUfrd 
alunimum CfllS lOgk^ greal ninywhere wlVite Sik 4 
LtD drgits provicje a hnjfiiy readable display T bn n a 
complete krt no enfras needed and it only lakes 1 ? 
hours to assemble Vour choice 01 case colors 

silver goto bronze bi^t k tiiu*? f’tpecrly r 


Clock kr( 17 74 hour DC 5 123 95 

Clock with 10 mm ID Irmei 1 ? 24 hour 
DC-10 27-95 

Am rm clock 17 hour only DC B 24 95 

12V DC eat clock DC-7 2 7.95 


For wired and tended clocks add SiO 00 to kit once 


OP-AMP SPECIAL 


12/52 DO 
10/52 00 


FM MINI MIKE KIT 


our Rest Seller 
your Best Deal 


74 t mm. d p 

Bl-F'ET mini dip /4l type 


A super riiyti pertonnance FM 
wnaless mike kir Transmits .i iUtnc 
■jjg-nai up to 300 yilrds with fir.trp 
Tmmji audio sju-riuy by means oi itF- 
bum in ei eel ml mrke KH includes 
case mike on oH switch antenna 
battery and super mstrucbotii Thu 
is itn* tmest uni I available 
FM-3 hit S12.95 

FM 3 wired and lesied IG 95 


CLOCK KITS 


The UN KIT. only I _ 

5 solder connections 

Heres a super looking rugged and accurate auto 
clocF wfuch is a snap lo burtd anti install Clock 
rhovemeni is completely flssertiOied-you only solder 
3 wires ind 2 switches takes about 15 minutes 1 
Display is bright green with automatic brightness 
rontrol phnlocell- .is.surr^ you ol a highly readable 
display day or night Comes m a sum brush an 
Otii/ed aiuminum rase which can he attached 5 
difierem ways using 2 sided tape Choice of silver 
black or qoid case { specify \ 

DC-3 un 12 nour formal 52 2 95 

DC-3 wired and tested 929 95 

110V AC adapter 55 95 


VIDEO TERMINAL 






titul piastre C.l^ In alums u 

I umbo RED L EOS high accuracy j t mm mp i easy 3 
wire hookup display blanks with ignitrcm and lupet 
instruchons Optional dimmer automatically adjusts 
display to ambient sight it-vei 
□C-i 1 clock witn mtg bracket 527 95 

DM-! drrtirftet adapter 2 50 


PRESCALER 


rntouriLcn y, | 

Ektend Ihe range of your iN 

counter to 600 mHz Works ^ 

with any counter includes 2 

transistor pre amp id give supe. sens lypieahy 20 
mv at ISO mHz tspecily A '0o f - 100 ratio 
PS 19 600 mHz presenter 559.95 

PS-1 0K 6W rriHz ora$caier kit 49.95 


A complelaty sell-contained, stand alone video ter¬ 
minal card Requires only an ASCII keyboard and TV 
sal lo become a complete terminal unit Two urn is 
available, common feature! are single 5V supply. 
xTAt control tad sync and baud ralen (to 9600 >. 
complele computer and keyboard control of cursor 
Panly error control and display Accepts and gener¬ 
ates senai ascii plus parallel keyboard input The 
32t6 is 32 char by 16 imes. 2 pages win memory 
dump feature The 6416 is 64 char by 16 ltnes- r wilh 
scrolling, upper and lower case {optional I and has 
R5-2 32 and 20 me loop imenaces on board Kits 
include sockets and complete documentation 
RE 3216. terminal card 1149.95 

RE 6416. terminal card 1B9.95 

lower Case o pi ion 64i6 only 13-95 

Power Supply Kit 14.95 

Video R F Mod u I a leu VD » 9.9 5 

Assembled, tested unils. add 60.00 


CALENDAR ALARM CLOCK 

The clock jhai s qol it all 6 6' LtDs 12 24 hour 
snooze 24 hfuir alarm 4 year calendar baltery 
backup and in is more The super 7001 chip is used 
5iz? 5n4i2 incnen 

Complete kit t*ss t a%* (no> Available} 

DC 9 $34 95 

30 Watt 2 mtr PWR AMP 

Simple Od55 C power amp tealuren 6 timriH power 
gam t W m for S oul. 2 m for t 5 out. 4 W in for 30 out 
M.jit output o 1 35 kV incredible value complete with 
ati parts, less case and T-ft relay 
PA 1 30 W pwr amp kit $22 9$ 

TR- i RF sensed T R relay kil 6.95 


TSfTlSai 3 l 33 licii 35 

BOX 4072* ROCHESTER, N.Y. 14610 


PHONE ORDERS CALL 
(716) 271-6487 


term£ $Ati« lacl-on guannieed or more, 
'piii^fleh COD AddS 1 S' Minimum qrdpt 
56 00 Ordflit undci 510 00 add £ '5 Add 
b \ IflT Odktagr -n^urance handling OvB» 
keas add 16 ny n-sidem* .mo ’ m ■ 


MoreOetails?CHECK-OFF Page 126 
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NOW 

UMuY 


Apollo Products, Box 245, Vaughnsville, Ohio 45893 419-646-3495 

Subsidiary "Little Giant Antenna Labs" 


STEP UP TO TELREX 

WITH A 


TELREX "BALUN" FED—"IN VERTED-VEE" KIT 
THE IDEAL NIPPER FORM ANCE 

INEXPENSIVE AND PRACTICAL TO INSTALL LOW-FREQUENCY 
MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM 


Optimum, full-size doublet performance, Independent of ground conditions! ' Balanced- 
Pattern”, low radiation angle, high signal to noise, and signal to performance ratio' 
Minimal support costs, (existing tower, house, tree). A technician can resonate a 
Telrex “Inverted Vee” to frequency within the hour! Minimal S/W/R is possible if 
installed and resonated to frequency as directed 1 Pattern primarily low angle, Omni¬ 
directional, approx. 6 DB null at ends! Costly, tossy, antenna tuners not required 1 
Complete simplified installation and resonating to frequency instructions supplied with 
each kh, _ 


For technical data and prices an complete 
Telfftx line, write for Catalog PL 7 (HRH) 


. oHivjun 

\*\U It; 

V Wt SVl J 


Apollo Products-Little Giant Trans Systems Tuner Kit - $122.50 

Wired & Tested - $144.50 


designed and engineered After "Apollo" — "Little Giant" 25POX-2, for an "engineered 
performance" Trans Systems Tuner and Adaptations of the Lew McCoy Transmatch, with 
power handling at the KW plus level! 


Kit includes; 

] ZOO pid wiUe-ipJiced ‘viMiftbir 

with isOl'jti! Me insular ton rated 

3.000 veil*. 

L ZOO pM dual •tPcluJM fu'jtlri 
condenser isuLanlilnd 

? finfie* grip pointer knobs ? 
ri i,i o i AtHlr indented 

i puc msulaitd shnfi coupling* 

V* la V 

1 lOM ch a ssis rOnnecTOr* 

Tumi 5? ohm or 52 300600* pi 

rfliiOum wir« 


C UUPllPigs 


I heavy rftduClane* for 10 1520 

4Q80 mctirrs 

t> pvt si«rul off*. 4 for condensers 
flfid Z Inr mrlui I,ince 
J HO swdeh for b*nd catching 10 
thru 80 meH?f riuvr rj|{r 
1 pkg IZ-BBUKe honed found win 
Ca turi£i included Apolln "Stin 
dow Boxes" M KU include* vthe 

n, .i 1 1 r RtCommend parli 1.1 you I 

INFO NOTf 'UJ OHM and **600 

OHM "Open wire spji ed Inddei 
line ■ an aralerTnr 
* S3 k wue diem. "P * wire diam 
tnlo only — not Supplied 


Post Paid Continental U S. 


Talrex "Monarch" (Trapped) I.V. Kit 
Duo Band/4 KWP I.V. Kit S6650 


RF Speech Processors for Drake TB 7, TB 4s, T4Xs 


Special B pole IT crystal filtering, fallowed by highly 
eh active active hard limiting: the key to intelligibility and 
telkpower. TR 7 proceuor provide* room for en additional 
Aiomory filtei. All iuhd-state pin-diode twitching. TR 7 r 
TR 4 units feature tetecieblR 16 pole receive. Model 7-SP 
for TR 7: $265,00. Model 4 SP for T 4X: S2B5.0C. 

TR 4 unit available at e Eater date. 

Mike Equalizer Pre processor 

Companion to above units, hut good between any mike 
end fig. Can reduce dictortwn, improve empneu, intel 
liability Emily *f|ui table single control la lion both high 
and low frequencies to optimize reiporne of any micro 
phone. Contains in/put r gom, euueluation controls, 
Model SF 1 $65 00 


NE W\ RF CLIPPERS 


Sherwood Engineering Inc. 

1268 South Ogden St 
Denver, Colo. 80210 
(303 J 722-225? 

Money back if not satisfied 

Add S3 p£f otHwt pupping 

S6 air HHIV 1 

Dealer inquiries Welcome 


SHORT-WAVE 

SALE! 


PANASONIC "COMMAND” SERIES 


RF-2200 

RF J200 6 BAND AMVFM 
SW Iraqi Irom 39 to ZB 
MHz Double super het 
flrodyne Precise call 
Prated tuning to t(J VHz 
QouPie-check *iai marker 
at 500 kHz and 125 khz 
RF Dam connol tnr AMrSW 
BFO switch tor 5SE) 4 SW 
Plus many more feaigms 
such aa ext jacks lor AC 
ant, 4 spkr ... Big radio 
iealure3 ai low puce 
PtV*$2 SO Shkppirto 


, RF 2900 

RF 2000 DIGITAL AM/FM 

SW from 3 2 lo 30MHJ 
5 digit LEO' display 
reads All bands Double 
super heterodyne PLcn 

CuiHy FM AFC A widoi 
nano# hand width conbul 
F it^wSiow Eunmg 
Bui11 ift AM anl Tele¬ 
scoping whip lor TMfSW 
Of"D pitch control tor 
SSEPCW And much 
much more for the prree 
SO Stripping 


RF-4900 

FULL SW 
COVERAGE 
FROM 1.6 to 31 
MHz ALL 
DIGITAL piui 
IS 00 
ShiDpi-ny 


MJW 

ONLY 


*139“. 


RF 4H0 DIGITAL AMlFM. SW coverage Irom 1 6 lo31 MHz 
I ■ full digital readout on all bands * "j rjrgit UuuteiCeni 
readoui * Pramin double luperhtierodyrui » Fait Wow lun 
mg * AFC on FM Narrow-*^ witchery switch lor 
AMtfW • BPQ Pilch control * Cali bran oh control * ANL 
iwilch ror AM * FET RF circuit * HF Gam control * Inc 
anta lor FM £ SW and more_ 


IMPROVE YOUR 
RECEPTION WITH 
AN AMECO ALL¬ 
BAND PREAMP! 

* 6 160 Mete** 

* 20 + dB Gam 

* Low Price 


mo dll plF- 2 Impioves #irak signals a* well at image 
ana spunpus rejection of most receivers Direci swiiching 
id rec or preamp includes t)# f Supp Ilf VAC wired ft 

icsled Krf Mfl M 

SWLANTENNAS 


MOSLEY SWL-7 
DIPOLE 


MOSLEY SWV 7 
VERTICAL 


For 11,13,16,19.25, 
3i A *9 meters 6 
specially designed 
haps all housed in 
single weal her proof 
phenolic housing for 
lOp DX recap I ton 
Designed lor root or 
ground mount 4 
swaged lor maxi 
mum resistance io 
wind vitnaliori Few 
verticals can match 
M tor SWL fun only 


For 11 , 13 . 16 . 19 , 15 . 

31 A 49 meters An 
me a pensive horizon 
rai dipuie with 8 pie 
tuned weatherproof 
trap assemblies mai 

are ihe key to ihe 
SWL 7 s amazing 
broadband cover 
age Complete kit 
whnslr 

s 39” 

L ^; 


SPECTRONICS, 

INC. — 1009 GARFIELDST., 
OAK PARK, ILL-60304 

PHONE: (312) B4U-H777 


s 69- 

























































Call ££1-800-243-7765 


* Monthly Used Equipment/ New Specials List 


FREE * New 1979 Retail Catalog! 

* Courteous, Personalized Service 



New Equipment — AH nvu (•quipmvnt im 

illipfiH is Eipptrthnq fill .11 lUrft (III lilt' dJJ 

(JS< >\ W*' Te.lJIv kllHU Mill Ijurtl* 



Used Equipment — We irumdiiiiiii and 
qii.n.micc .ill mu tisvd equtpmeni Wr make 
sure l | satisfies yuu 1 


Service Shop — You’v^pitilidhlylivanJ ulour 
fuu* tvrvii f reputiiritm - ustugt uslim.mt I lit 
vitjiiril ^fiu*r 4 ltin t Mewlell Hackdld nsi llki- 

uopn. Bird udometers — ***■ fix it nqhr* 



Inventory Warehou*# - Our large vuluini' 
assures vm the bcsi prices! 


CaU 

or Write 

for your 
super quote 
today! 


PARTIAL USED EQUIPMENT LIST (Gn« 
COLLINS RADIO 

7553 Receiver With CW FILTER * 479 00 

75S1 Receiver .. 299.00 

75S3B Receiver.. . . . ,....... 665.00 

K W M2 With 51612 (Round Emblem)_ 1299 00 

3UL- I Amplifier ........ 495.00 

32S1 Transmitter .- - - 349.00 


DRAKE 

H-4 Receiver & 14 Reciter 

RV4-CVFO. ........... 

H4-B Receiver 

T4-X With Drake Desk Mlc . 

2NT Transmitter ....... .... 

2-C Receiver W 2t U Multiplier. 

ML’L 2M FM Transceiver _ ........... 

heath KIT 

Digital Multimeter bM-1210. 

SB-650 Digital Display.. 

HW-I6XCVRW VFO. 

SB104 W HP. 1146 PS.--. 

SB 102 W H .P.23B & SP 600 ...... _ 

Freq Counter fB-i HT3 ...... 

IIR- LOB Receiver .. .. 

SB-630 Cuniule... 

S R -303 R * 1 - r ive r W / C W Filler. 

SB-300 Keciever W HPMHJ Speaker ...... 

UX-60B 1 ransmirier .. 


449 00 
89,00 
349,00 
359 00 
99 00 
219 00 
128 95 


rtQiced 30 Days — 7 Day* Refund Policy) 
KENWOOD 

R-S99 Receiver ... .. 299,00 

TH-7200 FM XCVR ___ 1&9.00 

SBE 

SB-36 Transceiver .. 449.00 

ICOM 

22-5 FM XCVR.... 209,00 

TEMPO 

VHF One Plus... 299 00 

Tempo IW/AC-I . 399 00 

Henry 2K-4 Amplifier ... 899 00 


j j ■ J I I b r 


80.00 
139 00 
159.00 
599.00 
443.00 
100 00 
69 00 
99 00 
259 00 
219 tKJ 
69.00 


ATLAS 

2 10X W MB & DMK & Mobile Mount 

HAMMAHLUND 

HQ-170A RX .. 


679 00 


189 00 


NATIONAL 

NC-300RX . 129.00 

HALL [CHAPTERS 

SX-111 Receiver... 142.95 

SX-L 15 Kereiver.. . . . 299.00 


CLEGG 

FM 27B FM XCVK 2M 


179 00 



AUTHORIZED DEALER . . . 

FOR OVER 50 MAJOR LINES . 

NEW AND USED EQUIPMENT "Gr/ on our used equipment mailing |tof. M 
TRADES WELCOME ‘The best allowances anywhere” "We buy good us ed SSB gear" 
OUR EVERYDAY LOW PRICES "remain the same for cash or trade-ins!" 

SAME DAY U P S, SHIPPING "Just a phone catI away" 

COMPLETE RADIO SERVICE SHOP " Mail Order Repair Service" 

* Fa«t t'ilicient Service * Mutt Repairs Done and Shipped Within 7 Daya 

* We Repair AU Brands * Amateur Extra/First Class Lkenaet 

* Ail Work Guaranteed » Include Manual* and Power Supply 

« Send LI* Your Defective Equipment Prepaid Shipping 

OUR FINE REPUTATION SPEAKS FOR ITSELF . . .“VOlf SHIP IT - WE FIX IT" 


IVt Sell and Service the following New Equipment: 


Aid* 

H A 1A 

Drake 

jw Miiki 

Minify 

Alliance 

CdUtlH.Hlk 

USl 

KDK 

Mutch 

Am** V 

COE 

t TO Alpha 

KLM 

81PO 

AHKI 

CES 

M#m 

L*r*#n 

Kabul 

Alla* 

< uvprL'tdlT 

Huhllrr 

MfJ 

H aim 

Bcnchm 

Cuthtralt 

Hy-Galn 

Microluq 

SaJUun WJfr 

Bird 

Ui-ntfuri 

ICOM 

Miraqr 

Shu re 


SST Elfclrcmlci 

Swan 

Telei 

Irn Tec 

Tnc 

IJhadilla 

VHF FniKne«ri,ng 


Vibiuplak 

U/hlgon 

IMJmpo C^jnrmeicial 
Vaftu 


"We want 
your used gearf 
We Buy or Trade!" 


masier charge 







1ms. 


WE EXPORT 

(hubDealers 
wanted in 
foreign countries) 


COMMUNICATIONS 


95 Kitts Lane, Newington, Conn. 06111 

“Near ARRL Headquarters" 

Connecticut Residents Call: 203-667-0811 
OPEN MON .FRt 10-6 • THURS 10-8 V M * SAT 10-4 
LASY DIRECTIONS; Rt. 15 Souih - 2 blocks past McDonalds (Berlin Turnpike j 


Sub-Deal«r Inquiries Invited (Send Letterhead for Complete Package). 

September 1979 
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1979 MIDWEST DIVISION CONVENTION 

/\ and 

CVARC HAMFEST 

October 19, 20, 21 Cedar Rapids, Iowa 

I Guest Banquet Speaker I C rand Prize 

ilalf/ I Senator Barry Goldwater I Deluxe HF Transceiv 

, KW/ I K7UOA I/; lllbOKK Arnennz. Mam 111 Rotor on F" Kohn 

FORUMS - EXHIBITS - FLEA MARKET - TOURS - FCC EXAMS 
y3f TALK-IN 146.16/76, 146.52, 223.34/94 MHZ 

\^W / For Information and Registration Material, Call 319-3M-085S or Write: 

\y Cedar Valley Amateur Radio Club • Hoi 944 • Cedar Rapid*. Iowa 52406 


16“ POLE i5 

. ffll i WM UfcJL 

R-4C SSB! J_t 


Impmwi thtf fdilv il*we ielscliwilv Of yOur Drat up H AC whil* | 

wMifHgi 8 ixjdUhnmii |iqI« Itoui 16] rtnih an lnt*rn*tlv mount 
i*rt L fwitchdilrt wt ol fir»T if cryiTJi filtwj ftiMHicn OflM 
leakage. iwerlii*.l ld**al lot OX *nd toOttft ifrOrk (Ju*f*ll 
ttiativ t*cior benei 1.4 Minimum ikm wlnctoilv with 
mili:iniurr- ifilpImilwNtv Tcilal Iwmlwidlh wi0» Cl 2 IK/9 
2100 Hf at 606 2900 Hj 41 60 0B IWnriml wa-r i d!:»Id band 
wiOlh OtFifi available f tiler 14.1 can be rmtitiruert 

m HKftw and relay wlh wn klH wtiKh itafl aT 

S33 0C 3 and 4 lillpr ^ntchir^ o{il«m c*n rntlunl* fjtJf 
CF 600/6 and/or pnannu 8 k Hi fim If Uto. all intetmlly 
mounted, controlled from reur 01 From naira] USB jihJ LSB 
CF 2. IK /6 pair o Si 20 00 per sri Ntoney iwu-k iE 001 urn 
1 ml AdtJ S!l Unpinrnj jn*r order Sll ovcrteM jU UealW Ih 
(]Uin« welcome 


Sherwood Engineering tnc. 

1268 South Ogden SI. 
mm, Denver, Colo. 80210 ■■ 

W (303)722-2257 wmm 


UNflDILLfl 

WZHU Baiuns 

otumorp it 

PtOftiSIPIlNlS 

WQftLO WIPt 

OH* 12 H MS 


Stilt 

Mt 


1 ^ 

WMa^H 


- Thr Otiattal Li|lMaiB| Irrest m W 

w// 

* SUiKlru Htrdiurr 

■Stilt* ASSISTANCE? 

•CUIRINTEIV C»li: UlltN GUNNISON, WAITft! 

Ttlhfrft aoO’ 44 S t 666 
|Htr£ Called 315-437 39S5J 


FULL' POWER, QUALITY 
fJk_ HUM ANTENNA PARTS 

AT Y0UR_DEALER 

* 1*1 II NS TRIPS INSULATORS 

* OUlBmTS AIMMM HITS 

I.mSV 1 * Bt>0M MAST MOUNTS WIN 

pip a cabie countc tors 

MITE FOR FULL CATALOG 
[ Endue 31C 5 Urn pi | 


FIr 


tl rrn 

>ii' 


UNJOItH/HlYCO DIVISION [Oept HR I 


'.■'i' *irrrr( «T>N(f I I AvP Him irM Nl a- rrjHia ■ I- 


DEALERS WANTED* OVER 300 WORLD-WIDE 


CUSTOM-MADE 8-POLE CRYSTAL FILTERS 

GET THE BEST FOR LESS IMPROVE YOUR RIG - OLD OR NEW 
NO SET IS BETTER THAN ITS FILTER' 


CW FILTERS - S55EA 


250 ind 400 Hi to YAESU: 

*FT 101 (thtufj 'f0 HU FT ?/& 

-FT JOi/O ’FT lOU/O FT 901 
FTctrt&OltiruFT 4.01 B 
f T-2001 Teflyjo i I 

250 and 500 Hz lor KENWOQu: 

’TS 52D5 *HSW -15- «70-5 "nftH/'S 


250 Hz for COLLINS 

/55 J6/C - 

H50f AC H 


SPECIAL for DRAKE R-4C 


Gu F -1 Bread FKH if Fitter - Ut iupenor in 

p. ,'inq u n,| Mr ftftft -Ny.if nr r. H 

■H It* BBS 

&Uf -2 Narrow Farit IF filir - ItK 1 u[Mirtgi 
CVr AsMMntiittt on fi'B -1* itchmg 

rMir i eic to sakcl ivivm v rure-r 

choice or MO or 900 Ht b * twi 
TF54H125 E^mely sharp Ht\ Cfc 
Second if fidtK P&r f)X jrvo Cuniesitns 
plug S infti tMC k Dt Sf 1 590 

Liun ProOud Udcolor M ccnveds ejailing 
iKalpttOr Ip supanaf (JgptHc b4Uhtea type 
WiitdKB fjv, iiM,.i.il-rnn 630 


SSB FILTERS - S55 EA 


1 Bind 2.4 kHz to YAESU: 

*41 10-1 iiPi.u t i 'fi icn *#t 101 -D 

Ft /.0 

1ft kHz only to YAESU: 

treiMO tkig IT 401/g *F1 igi/aD 
IT «jr I F JOOiTfWPD 1| 

l.ft kHz only lor KENWOOD: 

♦1SW 5 **6M 'T5 170/5 **-120/1 


i Bond2 1 kHzI ofHEATH: 

a'lyytirJttpiSB ’£n 


AM FILTERS - S55 EA 


b 0 kHZ lot 

r*E$u -fT-iot tait hoi f0> 

100 'Ffl-101 


'OIQDE 

SWITCHING BOARDS 


Per mi i .iddrEion ot wr ar [*o lii 
Ters moifl Euan those *v* whici^ 
room is norm,my provided 

Single lypa YAESU anly SI ? 
Dual r T pa (tAf Slj „ KfH*00Qj 571 


Pert 
H umbei 

9888 

42«m 

8214 

26e/ft. 

8237 

23«/ft 

8267 

27c/ft 



1 ■ 


MHz 

dbf 

100 M 

do. 

100 m 

bO 

i 2 

1 9 

100 

t e 

59 

200 

26 

65 

300 

33 

10 8 

400 

36 

t? 5 

50 

1 2 

39 

100 

1 ft 


200 

26 

a 5 

300 

33 

10ft 

400 

3ft 

125 

100 

2 0 

66 

200 

JO 

98 

400 

4 7 

16 4 

900 

re 

25 6 

iOC 

20 

66 

200 

30 

96 

*00 

4 7 

15 4 

900 

rs 

26 6 


8448 

17*/ft 


No o' Cona U 
AWG lib FTMTi ' 5 2? 

2 18 iTfe^JO. |i i&f 


Reduce ORM wifh FOX TANGO'S supetD quality crystal fillers. 
Custom-made lor each hg. mslailaiion is a breeze — Juftt drop the 
filter into existing holes When ordering, state mike of rig, model, 
filler type, and bandwidth desired Prices include airmail post¬ 
paid to U S., Canada, and Mexico. For overseas insured airmail 
add $5 Tor crystal fillers, S2 tor diode switching boards. Satisfac¬ 
tion guaranteed or money back Dealer inquiries invited 


- *=* 9405 


FOX-TANGO CORP, 

Box 15944B, West Palm Beach, FL 33406 P! 


FLQftlft* 
"tli&lhri 
IN *% 
HUS r*» 


SIWD No o' Gond - 8 

m a vVCi i»n irimi - 2 16 i76i30' |1 M| 

2Sc/ft 6 ie <16*30! |i t?i 


MADISON 

ELECTRONICS SUPPLY, INC 

1506 MCKINNEY * HOUSTON, TEXAS 77002 

713/658-0268 

MASTER CHARGE * VISA 
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DSI Super Meter 

Transistor Tester — VOM 

Diode Protected • Fused • Gold Plated Selector Switch 



MODEL 

YF-370 


COMPARATIVE VALUE 49®-* 


• DC VOLTAGE 

- DC CURRENT 

• AC VOLTAGE 

• RESISTANCE 

. AF OUTPUT - DB 

- 20kII PER VOLT 

. HFE DC AMP FACTOR 

• ICEO LEAKAGE 




Every YF-370 is factory assembled, tested, and 




YF-370..*29.95 

Shipping, Handling and Ins. ..*3.00 


SPECIFICATIONS 


M#»urem*nt 

Ran 0*1 

Accuracy 

DCV 


0- .IV- .5V - 2.5V- 
tOV - 50V - 250V - 1000 V 

+ 3% Is 

ACV 


0 - 10V - 50V - 250V . 
1000V 30Hz to 30kHz 

± 4% fs 

DCA 

0 - 50^A - 2.5ma - 25ma 
- ,25A 

± 3% Is 

II 

.2 to 20mii 

Range x 1 x IQx Ik x 10k 

± 3% arc 

dB 

-i t0db- + 22dbfof 10VAC 

i 4% ts 

\CBO 


0 - 150pA x Ik 0 - 15ma 
*10 0 - 150m x 1 

± 3% arc 

HFE 


0 - 1000 @ k 10 

In 

± 3% arc 


includes diode protected meter movement with 
a fused input and an extra fuse. The switch assem¬ 
bly has double wiping gold plated contacts to 
assure years of trouble-free service. At this low 
price buy two...one for the car and one for the shop. 



(800-854-2049) 


(800-542-6253) 


TERMS: MC - VISA - AE — Check - M O - COD in U S Funds 
Orders outside of USA & Canada, please add $5.00 additional to cover 
air shipment California residents add 6% Sales Tax 

DSI INSTRUMENTS, INC. 

7924 Ronson Road, Dept, G. San Diego. CA 92111 















The age of tone control has come to 
Amateur Radio. What better way to utilize 
our ever diminishing resource of fre¬ 
quency spectrum? Sub-audible tone 
control allows several repeaters to share 
the same channel with minimal geo¬ 
graphic separation. It allows protection 
from intermod and interference for 
repeaters, remote base stations, and 
autopatches. It even allows silent moni¬ 
toring of our crowded simplex channels. 


We make the most reliable and complete 
line of tone products available. All are 
totally immune to RF, use plug-in, field 
replaceable, frequency determining 
elements for low cost and the most 
accurate and stable frequency control 
possible. Our impeccable 1 day delivery 
is unmatched in the industry and you are 
protected by a full 1 year warranty when 
our products are returned to the factory 
for repair. Isn’t it time for you to get into 
the New Age of tone control? 













































TS-1 Sub Audible Encoder-decoder * Microminiature in 
size, 125'x2.0'x.65 • Encodes and decodes simultaneously* 
$59.95 complete with K-1 element. 

TS-1JR Sub-Audible Encoder-Decoder • Microminiature 
version ol the TS-1 measuring just 1.0' x 1 25 x 65", lor hand¬ 
held units * $79.95 complete with K-1 element. 

ME-3 Sub-Audible Encoder * Microminiature in size, 
measures 45 x I V x .6 ■ Instant start-up ■ $29.95 complete 
with K-1 element. 

TE-8 Eight-Tone Sub-Audible Encoder • Measures 2.6' x 
2.0” x .7' • Frequency selection made by either a pull to ground 
or to supply • $69.95 with 8 K-1 elements. 

PE-2 Two-Tone Sequential Encoder tar paging • Two cat) 
unit • Measures 1.25 x2O'x.65' • $49.95with2K-2elements. 


SD-1 Two-Tone Sequential Decoder • Frequency range is 
268.5-2109 4 Hz • Measures 1.2' x 167" x .65' * Momentary 
output for hom relay, latched output for call light and receiver 
muting built-in • $59.95 with 2 K-2 elements 

TE-12 Twelve-Tone Sub-Audible or Burst-Tone Encoder * 
Frequency range is 67.0-263,0 Hz sub-audible or 1650-4200 Hz 
burst-tone • Measures 4 25’ x 2.5' x 1.5 • $79.95 with 


12 K-1 elements. 

ST-t Burst-Tone Encoder * Measures 95'x .5x5 plus 
K-1 measurements • Frequency range Is 1650-4200 Hz • 

$29.95 with K-1 element. 

COMMUMCA TIONS SPECIALISTS 

426 West Taft Avenue. Orange, CA 92667 
(800) 854-0647, California residents use: (714/ 998*3021 




VISA 































Arizona 


HAM SHACK 

4506-A NORTH 16TH STREET 
PHOENIX, AZ 85016 
602-279-HAMS 

Serving all amateurs from beginner 
to expert. Classes, sales & service. 

KRYDER ELECTRONICS 

5520 NORTH 7TH AVENUE 
NORTH 7TH AVE. SHOPPING CTR. 
PHOENIX, AZ 85013 
602-249-3739 

Your Complete Amateur Radio Store. 

POWER COMMUNICATIONS 

6012 N. 27 AVE. 

PHOENIX, ARIZONA 85017 
602-242-6030 
Arizona’s #1 “Ham” Store. 
Kenwood, Yaesu, Drake, Icom 
and more. 


California 


C & A ELECTRONIC ENTERPRISES 

22010 S. WILMINGTON AVE. 

SUITE 105 
P. O. BOX 5232 
CARSON, CA 90745 
800-421-2258 
213-834-5868 - Calif. Res. 

Not The Biggest, But The Best — 
Since 1962. 

JUN’S ELECTRONICS 

11656 W. PICO BLVD. 

LOS ANGELES, CA 90064 
213-477-1824 Trades 
714-282-8682 San Diego 
The Home of the One Year 
Warranty — Full Service. 

QUEMENT ELECTRONICS 

1000 SO. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-5900 
Serving the world’s Radio 
Amateurs since 1933. 

SHAVER RADIO 

3550 LOCHINVAR AVE. 

SANTA CLARA, CA 95051 
408-247-4220 

Atlas, Kenwood, Yaesu, KDK, 

Icom, Tempo, Wilson, Ten-Tec. 


Connecticut 


THOMAS COMMUNICATIONS 
95 KITTS LANE 
NEWINGTON, CT 06111 
800-243-7765 
203-667-0811 

Call us toll free - See our full 
page ad in this issue. 


Delaware 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 

Delaware's largest stock of amateur 
radio equipment & accessories. 


Florida 


AGL ELECTRONICS, INC. 

1800-B DREW ST. 
CLEARWATER, FL 33515 
813-461-HAMS 
West Coast's only full service 
Amateur Radio Store. 


AMATEUR RADIO CENTER, INC. 

2805 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 

The place for great dependable 
names in Ham Radio. 


RAY'S AMATEUR RADIO 

1590 US HIGHWAY 19 SO. 
CLEARWATER, FL 33516 
813-535*1416 

Atlas, B&W, Bird, Cushcraft, 
DenTron, Drake, Hustler, Hy-Gain, 
Icom, K.D.K., Kenwood, MFJ, Rohn, 
Swan, Ten-Tec, Wilson. 


SUNRISE AMATEUR RADIO 

1351 STATE RD. 84 
FT. LAUDERDALE, FL 33315 
(305) 761-7676 
"Best Prices in Country. 

Try us, we'll prove it." 


Illinois 


AUREUS ELECTRONICS, INC. 

1415 N. EAGLE STREET 
NAPERVILLE, IL 60540 
312-420-8629 
"Amateur Excellence” 


ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 
CHICAGO, IL 60630 
Chicago - 312-631-5181 
Illinois - 800-972-5841 
Outside Illinois - 800-621-5802 
Hours: 9:30-5:30 Mon, Tu, Wed & 
Fri.; 9:30-9:00 Thurs; 9:00-3:00 Sat. 


SPECTRONICS, INC. 

1009 GARFIELD STREET 

OAK PARK, IL 60304 

312-848-6777 

One of America's Largest 

Amateur & SWL Stores. 


Indiana 


KRYDER ELECTRONICS 

GEORGETOWN NORTH 
SHOPPING CENTER 
2810 MAPLECREST RD. 

FORT WAYNE, IN 46815 
219-484-4946 

Your Complete Amateur Radio Store. 
10-9 T, TH, F; 10-5 W, SAT. 


Iowa 


BOB SMITH ELECTRONICS 

RFD #3, HIGHWAY 169 & 7 

FORT DODGE, IA 50501 

515-576-3886 

800-247-2476/1793 

Iowa: 800-362-2371 

For an EZ deal. 


Kansas 


ASSOCIATED RADIO 

8012 CONSER, P. O. BOX 4327 
OVERLAND PARK, KS 66204 
913-381-5901 

America's No. 1 Real Amateur 
Radio Store. Trade - Sell - Buy. 

REVCOM ELECTRONICS 

6247 N. HYDRAULIC 
WICHITA, KS 67219 
316-744-1083 

New - Used HF, VHF, & Microwave 
Gear. Manufacturing & Sales. 


Maryland 


THE COMM CENTER, INC. 

9624 FT. MEADE ROAD 
LAUREL PLAZA, RT. 198 
LAUREL, MD 20810 
800-638-4486 

R. L. Drake, Ten-Tec, ICOM, Wilson, 
Tempo, DenTron, Mosley, Cushcraft. 


Massachusetts 


TEL-COM, INC. 

675 GREAT RD. RT. 119 
LITTLETON, MA 01460 
617-486-3040 

The Ham Store of New England 
you can rely on. 


|-) / YOU SHOULD BE HERE TOO! 

l/6ai6ro. Contact Ham Radio now for complete details. 
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mateur Radio Dealer 


TUFTS RADIO ELECTRONICS 

209 MYSTIC AVENUE 
MEDFORD, MA 02155 
617-395-8280 
New England’s friendliest 
ham store. 


Michigan 


RSE HAM SHACK 

1207 W. 14 MILE 
CLAWSON, Ml 48017 
313-435-5660 

CoTnplete Amateur Supplies. 


Minnesota 


PAL ELECTRONICS INC. 

3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
612-521-4662 

Midwest's Fastest Growing Ham 
Store, Where Service Counts. 


Missouri 


HAM RADIO CENTER, INC. 

8340-42 OLIVE BLVD. 

ST. LOUIS, MO 63132 
800-325-3636 

For Best Price and Fast Delivery 
Call toll free 1-800-325-3636 


Nebraska 


COMMUNICATIONS CENTER, INC. 
443 NORTH 48TH ST. 

LINCOLN, NE 68504 
800-228-4097 
Lowest Prices in the USA 
on Ham Equipment. 


Nevada 


COMMUNICATIONS CENTER WEST 

1072 RANCHO DRIVE 
LAS VEGAS, NV 89106 
800*634-6227 

Kenwood, Yaesu, Drake and more 
at discount prices. 


New Hampshire 


EVANS RADIO, INC. 

BOX 893, RT. 3A BOW JUNCTION 
CONCORD, NH 03301 
603-224-9961 

Icom, DenTron & Yaesu dealer. 

We service what we sell. 


New Jersey 


ATKINSON & SMITH, INC. 

17 LEWIS ST. 
EATONTOWN, NJ 07724 
201-542-2447 
Ham supplies since “55". 


BARGAIN BROTHERS ELECTRONICS 

216 SCOTCH ROAD 
GLEN ROC SHOPPING CTR. 

WEST TRENTON, NJ 06828 
609-883-2050 

A million parts - lowest prices 
anywhere. Call us! 

METUCHEN RADIO 

216 MAIN STREET 
METUCHEN, NJ 08840 
201-494-8350 

New and Used Ham Equipment 
WA2AET "T” Bruno 

RADIOS UNLIMITED 

P. 0. BOX 347 
1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201-469-4599 

New Jersey's Fastest Growing 
Amateur Radio Center. 

WITTIE ELECTRONICS 

384 LAKEVIEW AVE. 

CLIFTON, NJ 07011 
(201) 772-2222 


New York 


AM-COM ELECTRONICS INC. 

RT. 5 

NORTH UTICA SHOPPING CTR. 
UTICA, NY 13502 
315-732-3656 

The Mohawk Valley's Newest & 
Largest Electr onics Supermarket. 

HAM-BONE RADIO 
3206 ERIE BLVD. EAST 
SYRACUSE, NY 13214 
315-446-2266 

We deal, we trade, all major brands! 
2-way servic e shop on premises! 

HARRISON RADIO CORP. 

20 SMITH STREET 
FARMINGDALE, NY 11735 
516-293-7990 
"Ham Headquarters USA" 
since 1925. 

Call toll free 800-645-9187. _ 

RADIO WORLD 

ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 

ORISKANY, NY 13424 
Toll Free 800-448-7914 
NY I 315-337-2622 
Res. \ 315-337-0203 
New & Used Ham Equipment. 

See Warren K2IXN or Bob WA2MSH. 


Ohio 


AMATEUR RADIO 

SALES & SERVICE INC. 
2187 E. LIVINGSTON AVE. 
COLUMBUS, OH 43209 
614-236*1625 
Antennas and Towers for 
All Services. 


Oklahoma 


KRYDER ELECTRONICS 

5826 N.W. 50TH 

MacARTHUR SQ. SHOPPING CTR. 
OKLAHOMA CITY, OK 73122 
405-789-1951 

Your Complete Amateur Radio Store 


Pennsylvania 


ELECTRONIC EXCHANGE 

136 N. MAIN STREET 
SOUDERTON, PA 18964 
215-723-1200 

Demonstrations, Sales, Service 
New/Used Amateur Radio Equip. 


HAMTRONICS, DIV. OF 
TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for 30 Years. 
Call Toll Free 800-523-8998. 


LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343*2124 

ICOM, Bird, Cushcraft, CDE, 
Ham-Keys, VHF Engineering, 
Antenna Specialists. 


SPECIALTY COMMUNICATIONS 

2523 PEACH STREET 
ERIE, PA 16502 
814-455-7674 
Authorized Atlas Radio 
East Coast Service Center. 


South Dakota 


BURGHARDT 

AMATEUR RADIO CENTER, INC. 

P. O. BOX 73 
WATERTOWN, SD 57201 
605-886-7314 
"America's Most Reliable 
Amateur Radio Dealer”. 


Texas 


HARDIN ELECTRONICS 

5635 E. ROSEDALE 

FT. WORTH, TX 76112 

817-461-9761 

Your Full Line Authorized 

Yaesu Dealer. 
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PRtTUNED - COMPLETELY ASSEMBLED - FOR ALL MAKES i MODELS OF AMATEUR 
ONLY ONE NEAT SMALL ANTENNA FOR / TRANSCEIVERS - TRANSMITTERS 
UP TO BANDS! EXCELLENT FOR CON' f GUARANTEED FOR 2000 WATTS SSB 
GES TED HOUSING AREAS APARTMENTS lOf)0 WATTS CW INPUT fQR NOUtCE AND 

LIGHT - STRONG - ALMOST INVISIBLEl ^ ALL CLASS AMATEURS! 

COMPLETE AS SHOWN with 00 ft RG56U-52 ohm feedNne, 4 nri PL259 tDiiftrtlor, miuiwtort, 30 m 
300 tts test dacmn find supporlv center connector with built In llghnlng irmltri anti * I "lift discharge * 
Tended, icftled. weatnerprool, resonani traps l"X6”-ifoii Jott switch lo bend decked lor excellent worldwide- 
operation - transmitting and recievlngf WT. LESS THAN 5 l BS 

1GU*0O‘4O- 20 -15-10 handi 2 trap—2Q9 fl with 90 Tt RG50U - connector - Model 7 1 THU $h4 95 

00-40-20*15-10 bund* 2 trap — 102 ft. with 90 ft RG5GU - connector - Model 99BBU $5995 

40*20-15 - IQ h-inrii 2 trap *--54ft, with 90 ft RG5RU coa* - connector - Model lQOlESU $56,95 

QO-'S-IO hands 2 trap *** 26 ft. with 90 ft RG5UU coat - connector * Model IGQ7BU $57.95 

SEND FULL PRICE FOR POST PAID INSURED DEL IN USA CCenade is $500 eatra for postage ■ 
clerical * customs - etc) or order using VISA Umk Americud - MASTER CHARGE - AMER EX - 
PRESS Give number and e* date Ph 1-300-236*5333 9AM - 6PM week d*ya. We ahip In 2-3 days 
ALL PRICES WILL INCREASE MAR 1 - SAVE - ORDER NOW' All antennal guaranteed lor 1 year lQ duy 
Money back trial' Made In USA FREE INFO A VAIL ABIE ONLY FROM 

WESTERN ELECTRONICS Dept AR- 9 Kearney, NehraUa, 66047 


GEM-QUAD FIBRE-GLASS 

ANTENNA FOR 10, 15, and 20 METERS 


Two Elements $159.00 
Extra Elements $113,00 

Price is F.CLB* Transcona 

INCLUDES IJ,S, Customs 
Duty 

KIT COMPLETE WITH 

•SPIDER 

•ARMS 

•WIRE 

•BALUN KIT 
•BOOM WHERE 
NEEDED 


WINNER OF MANITOBA 
DESIGN INSTITUTE 
AWARD OF EXCELLENCE 

fl is ry two elements RfUf 0 third anil 
intitfh tiHiti ht tulih'd falter with lath 
effort. 

Enjatf ti]t to S dh foriutrd gain on DA', 
with a 25 dh hark to front ratio and 
excellent side disvrirnination. 

Get maximum druvturat strength with 
tow weight, using our "Tridrtir" 
tinny. Ptrwn 1 inquire directly to ; 

GEM QUAD PRODUCTS LTD. 

Box 53 

Transcona Manitoba 
Canada R2C 2Z5 
TeL (204) 866-3338 


MILITARY 

SURPLUS WANTED 

$pac? t?uy5 more .tot) pays more High 
[•or;+‘ i , cv£f on U S' M.hiafy Sur¬ 
plus especially on Ctallm*. friju ip*nt?nt 
a r (juris We pay IreigM Cali collect 
now Io f our high nllpr 201 440-0707 
SPACE ELECTRONICS CO 
3 iv of Military ElecUomts Corp 
35RuL*Couri S Hackensack, N J 076D6 


TRANSMITTER UNIT: 130 ^ m us*. 

'ynji r*^>s i* 1 i n-v*+ »tUA*k -mat i r ifii 

Upv * fmpMtfi. jne dvtuloi rsHnp inrr 

1 V +XTK H* *'l* MA -m. 

RECEIVER UNfT 1100 <p*rf in us*i 

. Me m> nnt# m jMsi f t '.an #va i 114 a *--. 1 **r w*d*» 

H>0! U w mtitc toadw wk nkvOH i*\waiN» iifiw 1W 
1 f win 'Mi ini-in 

GOT H U NITS: 1125 ipoj m PSJ 

gSf 3n »A uiu fW CTMHWM IHiw:lJ T . W on '■ Hi*1*<* 

2 1-1 -vDvrs> * 1 '"! -if *4!' UHf alA HUIItHMtv 

ALW AVAILABLE 

1 Hit It W t; 1 [MJ#t fciojl t'Jr.'ll* iiriir jt-S I **M*,flr prdlH* 

4t -e M >A1 «*f *1 unp* ‘ r n**l. r w-1 

1 ..- I Dp UHK tj M, l»u "in ip- He* ‘"H 

lv rU k rmwen m **» tw 


* hi PLACE EAST COAST VHF SOCIETVS 
1978 ANTENNA GAIN CONTEST 

* 19 E LEME NTS, TAHOEM RCFUCTUft* 

m 12 MH/ HANIJWlO IH. 432MHf Cf 

• INTEGRAL BAIUN 50 12 TYPE N 

• ALL ELEMENTS INSULATED FROM BOOM ■ 
NO GAIN LOSS FROM WEATHERING' 

• FT SELF SUPPORTING BOOM 

# WEIGHS ONLY 2 3 4 POUNDS' 

‘l-Al i NT Of r J |^i+*,- 

MODEL 432 19 . . SB9.95 

441 MHr Cf ATY MODI L 441 19 . 


ADD FM TO 
^ r ALL ORIGINAL 
MODELS OF THE FT-1D1 
MARK 1 THROUGH k, F’* 


tF YOU'RE SERIOUS 
ABOUT 432 . . . 


MEET Him 

432*19 


ALL BAND TRAP ANTENNAS! 






MOVING? 


KEEP HAM RAD O COMING... 




VC vd 


tC^V Gs* * CB standard 
& ' * 2 meter 
CjvVv^^ * Scanners 
\ ^ - Amateur Bands 
v \) * Genera! Communication 

industry 
Marine VHF 

• Micro processor crystals 

Send 10 for our mesr catalog write or 
-, pnone for more details 

pgjj PgE t J -iyv 

visa to 

rh.irqp 

2400 cryscai Drive 
Ft Myers Florida S3907 
| all phones iaiS> 93G-2397 


JRN 


MOVING? 


COMPLETE YOUR FT-101 


FACSIMILE 


HOLDINGS PHOTO-AUDIO CENTRE 

»►*« MihClha LAht 

ILACUURN BIJ MF ENQlAND Th OJW Vhd 


ATLANTIC SURPLUS SALES 

3730 NAUTILUS BROOKLYN. N Y. 


if possible lei us know four lo six weeks 
before you move and we will make sure 
your HAM RADIO Magazine arrives on 
schedule Just remove the mailing label 
from this magazine and affix below. 

Then complete your new address (or any 
other corrections) in ihe space provided 
and well take care of the rest 


ham 

radio 

Magazine 

Greenville, NH 03048 


Allow 4 6 weeks for 
correction 


Thanks 


cd o 

5 


lor helping us to serve you better. 

1-\ r-- 

I I 

& ' 

M 


AFFIX 

LABEL 

HERE 


r ~^ 


FACSIMILE 


COPY SATELLITE, PHOTOS. 
WEATHER MAPS, PRESS! 

The Fax Are Clttar - or Our full Size 110-1/2" wids) 
r*cordlefi TKtse commt?rc'r»i-m»li1ftfy urrts now avad- 
arit- ill surplus pricds Li'firn iiow t;i copy witfi our FREE 
Fox Guide T*l„ f5M2| 37Z-0319 


ATLANTIC SURPLUS SALES 

3730 NAUTILUS BROOKLYN. N Y. 


POWER OIVIDERS N* w 


FOR FEEDING MULTIPLE ANTFNNAS 
420 450 MH* - RUGGED - WEATHERPROOF 

* 2 WAY SPLl T, MODE L 4P02 . £24.95 

* 4 WAY SPLIT,MODEL 4P04 . £29 95 

* R WAY SPL IT, MODF L 4F^08 . 549 95 


,i+l ,+ II.-L, I.AMh I ■*, ■ «, t 


riw 


PRODUCTS 


BOX t91, BABVLON, N.Y, 11702 


K2RI 


by 
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V All the papular sizes and mixes. 
\ Fast Service, Same day shipment 

via first class marl or air. 

V Wa minimum order. 

IRON POWDER TOROIDS: 


MIX 3 
& JO 

MHi 
ip " 10 


MIX 1? 
00 2M 
MH t 
u ■* 4 


S«2£ 
OO 
{in I 


RF FERRITE TOROIDS; 


60a 
3 00 
Z05 
1 75 
I 

1 10 


Chart shows uH per 100 turns. 

FERRITE BEADS: 
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THF BRAND NEW SL-S6 AUDIO AC * E VI FILTER ^.UPtHCtDF'v 
OUfl SL-55 IN BOTH CONCEPT AND PERFORMANCE . CONSOL¬ 
IDATION Of MANY COMPONENTS HAS ALLOWED US TO MAKE 16 
OPERATIONAL AMPLIFIERS (COMPARED TO 6 IN THE 51-55) 
INTO A FILTER GUARANTEED TO OUT PERFORM ANY OTHER 
AT A COST ONLY SLIGHTLY HIGHER THAN THE $1*55, THE 
FEATURES OF THF %L -56 ARE SO ADVANCED FROM ITS PA£D- 
S_ m . IV' ELESSOR THAT CALLING IT THE 5L-55A IS NOT JUSTIFIED. 

UNLIKE OTHER FILTERS THAI SIMPLY OFFER A CHOICE OF 
ONE OR TWO FILTER TYPES AT A TIME (NOTCH, BANDPASS* 
r r -t. - ETC.) Si.-56 PROVIDES WHAT IS REALLY NEEDED --- THE 

AUDIO ACTIVE filter SIMULTANEOUS ACTION OF A 6 POLE 200 H? FIXED HIGH- 

’ 3,a * 5B * 9 imchmi P ASS FILTER ANO A 6 POLE 1600 Hz FIXED LOW PAS 5 FIL¬ 

TER wrix A 60 dB NOTCH WHICH [S TUNABLE OVER THE 
200-1600 Hz RANGE. THIS 3 FILTER COMBINATION IS UNBEATABLE FOR THE ULTIMATE IN QftM TREE SSB 
RECEPTION ADJACENT CHANNEL QRM IS ELIMINATED ON ThE HIGH AND LOW SIDES AT THE SAME TIME AND DOES 
SOT INTRODUCE any HOLLOWNESS TO the DESIRED SIGNAL . ON CW THE SL-56 IS A DREAM,. THE LOW PASS. 
HIGH PASS AMO NOTCH FILTEFS APJ ENGAGED ALONG W|7H THE TUNABLE BANDPASS FILTIR (400-1600 i J z) T'PC- 
VIUING THE NECDtD ACTION OF >1 SIMULTANEOUS FIL' LR TYPES, Tut BANT PASS MAY R[ MADE AS NARROW AS 
14 U> (3dB). ADDITIONALLY, A SPECIAL PATENTED CIRCUIT FOLLOWS THE flLTEH SECTIONS WHICH ALLOWS 
ONLY THE PEAKED SIGNAL TO "GATE ITSELF" THROUGH TO IhE SPFAKFR OR HEADPHONES (4-2000 OHMS). 
RECEIVtR HUISt, RING AND OTHER SIGNALS ARL REJECTED. THIS IS NOT A REGENERATOR, BUT A MODERN NEW 
lONCEPT in CK RECEPTION, THE SL-56 CONNECTS IN SERIES WITH THF RECEIVE” SPEAKER OUTPUT AMD DRIVES 
ANf SPEAKER OR HEADPHONES WITH ONE WATT Of AUDIO POWER. REQUIRES 11 1 VAC. EASILY CONVERTED TO U 
VDC OPERATION. COLLINS GRAY CAB EM T AND WRINKLE GRAY PANEL. 


$2,00 DOZEN 

WIDE BAWD CHOKES 


95* EACH 


More Details? CHECK OFF Page 126 
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REQUIRES 115 VAC AT LESS 
THAN 1/16 AMP, 

COLLINS GRAY CABINET. 
WRINKLE PANEL - BRIGHT 
RED LCD DIGITS (.33"), 
DECIMAL POINT IS THE 
PILOT LIGHT. 


PRICE; $ 189.50 POSTPAID IN USA & CANADA. VA. RESIDENTS ADD 4", SALES TAX. 

BOOKLET available AT ELECTRONIC RESEARCH COftP* OF VIRGINIA 

$2.00 REDEEMABLE TO - P, 0. BOX 2394 

^ PAT ENT % e L G . VIRGINIA 8 EACH, VIRGINIA 234S2 

TELEPHONE (BOal 463-2GE9 


ERC PROMISES UP TO THE MINUTE STATE-OF-THE-ART DESIGN AND PERFORMANCE 

WE’VE DONE IT FOR 1979 

FOUR SIMULTANEOUS FILTERS IN ONE FOR UNPARALLELED QftM FREE RECEPTION (SSB A CW) 

-PLUS A SPECIAL PATENTED CW PROCESSOR* 


TOROID CORES 


PALOMAR 

ENGINEERS 

BOX 455, ESCONDIDO, CA 92025 
Phone: (714) 747-3343 


WARRANTED one year fully rfi proof fully WIRED and tested available NOW 


ATTN SL-55 OWNERS; THE CIRCUIT BOARD OF THE $1-56 IS COMPLETELY COMPATIBLE 
WITH THE SL-55 CHASSIS. OUR RETROFIT KIT IS AVAILABLE AT $35.00 POSTPAID. 


IRC INTRODUCES A BRAND NEW CONCEPT IN THE MEASUREMENT 
Of VSWR AND POWER ACCEPTED BY THE LOAD 


TO ORDER: Specify both core size 
and mix for toroids. Packing and 
shipping 50 cents per order USA and 
Canada. Californians add 6% sales 
lax. 


Fast service. Free brochure and 
winding chart on request. 


175,00 POSTPAID IN THE USA AND CANADA. 


VL45INI* Rt IS I OK NT! 400 4-, SALES TAK 


TWO SO - 2 39 COAX CONNECTORS 
ARE AT THE REAR PANEL. 


THE MODEL SL-65* (20-2000 WATTS) AND THE QRP MODEL SL-66A- (0.2-20 WATTS) DIGITALLY INDICATE 
ANTENNA VSWR UNDER ANY TRANSMISSION MODE -- $$&, CW, RTTY, AM Etc. THERE IS NO CALIBRATION RE- 
IIUIRFD AND NO CROSSED METER NEEDLES TO INTERPRET. SIMPLY LOOK AT THE READOUT AND ThAI IS THE VSWR, 
SPEAKING NORMALLY INTO a SSB TRANSMITTER MIC. I flSlANTU CAUSES ThE VSWR TO RE DISPLAYED THROUGH¬ 
OUT YOUR ENTIRE TRANSMISSION. REVERSING THE POSITION OF A FRONT PANEL TOGGLE SWITCH AND THE DIS¬ 
PLAY INDICATES THE NET POWER (FORWARD LESS REFLECTED) THAT IS ACCEPTED BY THE ANTENNA. Th£ PEAK 
OF The NET per IS DETECTED AND DISPLAYED WITHOUT FLICKER FOR ANY MODULATION TYPE. DISPLAY UPDATE 
IS CONSTANT YET FLICKER FREE AS YOU MAY CHANGE THE POWER ACCORDING TO YOUR VOICE. THERE IS NOTHING 
LIKE THIS QUALITY INSTRUMENT AVAILABLE ANYWHERE ELSE. IT IS THE ONLY VSWK-NH POWER INDICATOR THAT 
LETS YOU KNOW THE STATE OF YOUR ANTENNAS AND TRANSMITTED POWER AT ALL TIMES WHILE TRANSMITTING. 
EITHER MODEl IS A SOPHISTICATED DEVICE CONTAINING FOUR CIRCUIT BOARDS AND THIRTEEN INTEGRATED 
CIRCUITS. 


1.8-30 MHi 


VSWR INDICATOR 


OH E YEAR SL-65 

NET POWER indicator 


* THE POWER DISPLAYED IS THE DETECTED 
PEAK OF THE PEP FOR ANY MODULATION. 

this is the power that the transmitter 

IS "TALKED" UP TO. DISPLAY DECAY TIME 
IS ABOUT ONE SECOND. 


* THE POWER DISPLAYED IS THAT WHICH 
IS ACCEPTED BY THE ANTENNA (FORWARD 
LESS REFLECTED). 


• POWER IS DISPLAYED ON THE SAME TWO 
DIGITS AS VSWR IN TWO AuTORANGEP 
SCALES. 20 TO 500 WATTS AND SQO TO 
2000 WATTS. TR1P0VEH AT THE 500 WATT 
LEVEL TS AUTOMATIC EX: A READING OF 
1,2 COULD MEAN 120 OR 1200 WATTS. 

YOU MUST KNOW WHICH RANGE YOU ARE IN. 


- ACCURACY IS TO 10 WATTS IN THE LOWER 
RANGE AND 100 WATTS IN THE UPPER RANGE, 
DIVIDE POWER SPECS BY 100 FOR SL-65A. 


DIMENSIONS 3.5 * 5,5 x 7.5 
INCHES. 


SL-65 


• DIVIDE THE ABOVE POWER LEVELS 
BY 100 TO OBTAIN THE PERFORMANCE 
OF THE SL-65A QRP MODEL. 


WEIGHT IS 2 POUNDS. 


* TWO DIGIT DISPLAY SHOWS VSWR 
TO AN ACCURACY OF A FOR VALUES 
FROM 1,0 AND 2.2. ACCURACY IS TO 
.2 FOR VALUES FROM 2.3 TO 3.4 
AND TO A FROM 3 A TO 4,0, FROM 
4,1 TO 6,2 THE INDICATION MEANS 
THAT V5WF IS VERY HIGH. 


* FOR VSWR VALUES NEAR i.D, THE 
POWER RANGE FDR A VALID READING 
IS 20 - 2000 WATTS OUTPUT, FOR 
HIGHER VALUES THE UPPER POWER 
LIMIT FOR A FLICKER FREE VALID 
READING IS SOMEWHAT LESS (35 - 
10OQ WATTS FOR VSWR AT 2.0). 




























THIS IS IT 

BiW 


NEW - NEW - NEW 


DAMES COMMUNICATION SYSTEMS 



TOUCH-TONE" MICROPHONE 
DATA CODER 5 



MODEL 4431 1HHULINE® 

RF DIRECTIONAL WATTMETER 
with VARIABLE RF 
SIGNAL SAMPLER - BUILT IN 

IN STOCK FOR PROMPT DELIVERY 

AUTHORIZED DISTRIBUTOR 







associates 

115 SELLARMINE 
ROCHESTER, MJ 48063 

CALL TOLL FREE 

800 - 521-2333 

IN MICHIGAN 313 375-0420 


Hl-Q BALUN 


M 

71 


HI'Q 

Baiun 


*r Jlp4l*i, y«|l>i ImrltJ 


-tor toi Itfd A mf 

*Put> pswvr in mtiiiH 

‘IrrWbrndfd 3* 4©Mill* 

■ ‘Small, light, «rMtWr-p»«4 
*K1 InHdaau wfto 
‘Rapltfti cifllif lnml«l« 

*H*lp« tllmlnct* tVI 
‘Fully QririnlMd 1 Q f 



•Fvily OtfirinlMd t(| Q C 

UlvU 

Van *** 

Gorden M< * 
Engineering 

BOX 31305, 1, ■ IfCLID, OHIO 44111 


BIRD WATCHERS 


Don't be absurd, buy a BIRD! 

. , * from your Bird distributor 


MODEL 

43 


Q> $125 




ALL ITEMS AND ELEMENTS 
ORDINARILY IN STOCK 

Prepaid Shipment in Continental USA Only 


MADISON 

ELECTRONICS SUPPLY, INC. 

15QB McRINNEY HOUSTON. TEXAS 77002 
713/658 026B Mites 713/497-5683 


53900 

JUST LOOK AT THESE FEATURES: 

* Tough "Mobile Environment" 
Microphone 

* Positive-Action Tactile Keys 

* High-Impedance Ceramic or 500 ohm 
Dynamic Cartridge 

* Adjustable Tone Balance and Output 
Level 

* ' Positive Hold - Easy Lift" Hanger 

* For Vehicle or Hand held Portable 
Use 

* Complete NotaKil £39.00 

■Touch-Tuna <1 a i easier ed trade name or AT£I 


DATA SIGNAL, INC. 

2403 COMMERCE LANE 
ALBANY. GEORGIA 31707 
Tal. 912-883-4703 



QUARTZ CRYSTALS 
"IN A HURR Y" 

WT SINCE 1970 

CRYSTALS AVAILABLE FOR: 

• CB - Synthesizers 

• Amateur* HF, VHF, UHF 

• Industrial 

• Scanner 

• Marine - LB & VFH F 

• Conversion Crystals 

• Special Attention to R & D. 

• Micro processoj Types. 

DISCOUNTS AVAILABLE TO 
DEALERS & MANUFACTURERS 

CALL "BONNIE" FOR 
PRICES & DELIVERY 

VISA S MAST F R CHARGE 
MMPI CTircJil cords accnp tfld. fA&l 




% 


CAL CRYSTAL LAB, INC, 

1142 N, Gilbert Street 
Anaheim, CA 92801 
{714)9914580 



We stock Amateur and Professional 
equipment from manufacturers such 
as Collins, Hewlett-Packard! etc. 


All equipment sold checked 
flftl and realigned [~s 
Write for free catalog. 


201-998-4256 
10 SCHUYLER AVENUE 
NORTH ARLINGTON, N. J. 07032 


SYNTHESIZERS 


We have the worlds largest selec¬ 
tion of synthesizers for receivers, 
transmitters and transceivers. For 
complete details see our 1/3 page 
ad in the April 1976 issue of this 
magazine or call or write for addi~ 
tional information. Phone orders 
accepted between 9 AM and 4 PM 
EOT* (212) 468*2720 

VANGUARD LABS 

196-23 JAMAICA AVENUE 
HOLLIS, N. Y. 11423 


TAROC 

J 

"J Ipfa 

DUNES HOTEL 

LAS VEGAS, NEVADA 

JANUARY 10-13,1980 


T M 


124 
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450MHz FM Repeater. 


Shown fn Optional Cabinet 


180 DAY WARRANTY 


MWt SCR4000 


For the best deal on 


AEA • Ameco * ASP * Atlas 
Belden • Bencher * Bird 
CD£ * CIR * CES * Cushcraft 
DenTron • Drake • Hy*Gain 
leom * KLM • Kenwood 
Larsen * MFJ * Midland 
Mosley * fiPC * Newtronics 
Nye * Palomar * Regency 
Shore • Swan * Standard 
Tempo ■ Ten-Tec * Tonna 
Transcom * Wilson * Yaesu 


Yaesu FT-202 Hand Held only 
$25 with each FT-901DM 
bought at $1299! 

PS-30 Power Supply FREE 
with each TS-180S bought at 
$1149.50! 

FREE! $50 in crystals {or 
crystal certificates) with 
each Wilson MK If or MK IV! 

(Yaesu special good through Sept. 15) 


Spec Comm is proud to announce the long awaited SC R4000 
UHF Repeater This unit incorporates many deluxe features often 
requested by our customers over the last 2 Vi years. See Features 
below for just a few. The rest of the unit is basically the same as 
our world famous SCR1000 VHF Repeater which is well known 
for superior performance, quality and re liability l 

FEATURES: 

* 30 WL Output 

* Low Noise Front End: With 6 Filter Sections! 

* Double-Balanced Revr Mixer for Super Dynamic Range! 

- 8 Pole 21.4 MHz IF Crystal Filter 

* Rcvr. Discriminator^ Deviation Meters! 

* Ultra- High Stability Transmitter Crystal Os df la to r/O van 

* All New State-oMhe-Art Xmtr & Rcvr. Boards 

* Plus — Many More Features Found in the Well Known SCR1000 VHF Repeater! 
(Full Metering & Controls, AC or DC Pwr. p CW ID'er. etc,) 


You'll be hippy lo hear that ins SCA4000 u very roa ion ably priced .,. about Vi that of other 'lop name" unit! 

■ which don t oiler nearly as many convenient lealures as the SCR4000) r Alio, a complete line of opium & accos- 
sonei art available, such as lull Aulopalch Tone Control umts Oupteners Antennas Cabinets, etc SCfllOOG 
VHF Rtpeator Alio Available. 

the SC R4000 is sold lac lory direct only or shrough authorized loreign sales reps Since mere has been tremen¬ 
dous demand lor the SCR4ODD we tug goal you gel your order m ASAP 1 




CALL TOLL FREE 

(outside Illinois only) 

(800) 621*5802 
for t he Erickson price! 

Houn 

9 30-5 ID Hon , Tuai . Watt A Fri 
ljukt 9 30-9 GO Thuriday 
9 M-3 00 Saturday 


SC1110 

TRANSMITTER BOARD 


PCL 250 MOBILE 
TRANSCEIVER 
136-174 MHz 
220-240 MHz 
Commercial 


Plea sb Call or Write for further into 


A Full Line of Repeater Boards, Sub 
Assemblies & New VHF FM Transceivers Are 
Also Available: Inquire. 


SPECTRUM COMMUNICATIONS 

Dept. HJ — TOSS W. German town Pk. 

Norristown, PA 19401 (215)631-1710 
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AUTUMN ACTION 


Cushcratt ‘'boomer".$69.95 

KLM 144-140 - 131b.59.95 

OMNi-J & heavy duty magnet mount 
complete.49.95 

TRiEX W-51 FT seJf-support tower (Reg, 
$891) Your cost (FOB California).. 791.00 

Tonna F9FT Antennas 144/16 ei.69.95 

Klitzing VHF-UHF Amplifiers 

2M 10W in - 100W Out.179.00 

432 10W in - 50W Out.189.00 

Bird 43 and slugs, UPS paid in USA.. stock 

Microwave Modules 432-28S. 299.00 

Deluxe Amp. 432-100W output ... 449.00 

Telrex TB5EM, in stock.415.00 

New Palomar Engr. Trans. Preamp... 89.50 
Bencher Paddles — 39.95 Chrome 49.95 

ETO 76 Amplifiers.stock 

Lunar 6M-2M-220 In Line Preamps ... 49.95 

Lunar 2M Amp 10*80 w/Preamp, 

UPS Paid USA.198.00 

Janel QSA-5.41.95 

Ham X ..189.00 

NEW Ham-4.139.00 

VHP Engrs. blue line amps.stock 

VHF Kits.stock 

Cetron 572B.29.50 

Midland 13-509 220 MHz - 12ch* 10W 159.00 
13*513 220 MHz synthesized 
20-10-2 W. 389.00 

Motorola HEP 170.0.29 

Mallory 2.5A/1000 PIV Epoxy Diode ... 0.19 

Non Linear Systems Miniscope -15.318.00 

Miniscope - 215. 435.00 

— 10%, accessories available 

Aerovox 1000PF/500V Feed thru.1.95 

GE6146B or 8950. 7.95 


Technical Books: Ameco, ARRL, Sams, 
Tab, Rider Radio Pub., Callbook, Cowan, 
etc.Call 


NEW Belden 9405 (2#16)(6#18) 8 wire rotor 

cable, heavy duty for long runs.0.28 

8448 std. 8 wire rotor, per ft.0.17 

9888 doubleshield RG8 Foam, per ft.0.42 

8214 RG8 Foam.0.26 

8237 RG8..0.23 

8267 RG213.0.59 

Amphenol Silver Plate PL259 .0.59 

Times Vi" Foam Hardline $0.65/ft. — 

Connectors.ea. 15.00 

7/8" Hardline $1.50/ft. — 

Connectors.ea. 25.00 

Berktek RG8X, 52 ohm, KW_per ft. 0.16 

Consolidated HD-18 Ga. Galv. Tower, 

10' section.29.95 


Robot ‘ Slow Scan" Now in Stock .... Call 


Alliance HD73 Rotor.109.95 


Teletow’r-self support- 

55 ft/w breakover.. 549.00 

40 ft/w breakover. 399.00 

Swan TB4ha, TB3ha, TB2-.20% off list 


Collins replacement parts available. 

Telrex Antennas? In Stock! 

Looking for antique parts? 
Write specific need to W5GJ. 


THIS MONTH’S SPECIALS: 

Icom IC280 — $349.00 
DenTron GLA 1000 Amp. $319.00 
Bearcat 250, 220 — $299.00 
DenTron Clipperton L — $499.00 

MASTER CHARGE • VISA 

All prices fob Houston except wh^re indicated. 
Prices subject to change without notice, all items 
guaranteed. Some items subject prior sale. Send 
letterhead for Dealer price list. Texas residents 
add 6% tax. Please add postage estimate $1.00 
minimum. 

MADISON 

ELECTRONICS SUPPLY, INC. 
isos McKinney 
HOUSTON, TEXAS 77002 
713/658-0268 
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ALPHA J74A 



THE VERY FINEST ANSWER TO YOUR NEED for one 
to two kilowatts of solid HF power: a superlative ALPHA 
linear amplifier - FIRST in performance, in convenience, 
in quality and durability, 

Brute RF power without time limit, whisper-quiet opera¬ 
tion. instant no-tune-up bandchanging, high speed 


break-in (QSK), the ability to cover any newly-assigned 
HF band - there's an ALPHA perfectly suited to YOUR 
requirements. 

ALPHA: power in a class by itself For complete details, 
contact your ALPHA dealer or ETO direct. 



EHRHORN TECHNOLOGICAL OPERATIONS, INC 
SOX 70S, CANON CITY, CO 81212 {303) 275-1613 
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KENWOOD TS-180S 
solid state HF transceiver 

Covers 160-10 meters, digital freg 
control with 4 memories and manual 
scanning 200 W PEP/160W DC 160-15 
meters, 160W PEP/140W DC on 10 
meters, adaptable lo new bands, IF shift, 
noise blanker, dual RlT fVFO and 
memory/fix] SSB. CW, and FSK, 13 8 
VDC operation, built-in digital display 

1149.95 List. Call for guote 


B Longs Electronics I 1 • 

MAIL ORDERS PO BOX 0347 BIRMINGHAM. AL 35202 * STREET ADORESS 2B0fl 7TH AVENUE SOUTH BIRMINGHAM ALABAMA 35233 

Remember, you can Cail Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 in 
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday. 


Covers i60 Ihru 10 meters plus WWV. 
modes: LSB, USB. and CW, built-m 
power supply, digital and analog fre¬ 
quency readout, 6146B final tube?:, RF 
speech processor, variable IF band¬ 
width, noise blanker, heater switch. VOX. 
attenuator 10 dB or 20 DB selectable 

895.00 List Call for quote 


Totally solid state 20GW all bands with 
50 ohm load Covers 160 thru 10 meters, 
digital readout. VOX and PTT, nolcb 
biter, built-in 4-pos CW/SSB filter 2 
Speed break-in, 100% duty cycle, basic 
12 VDC operation power supply required 
for 117 VAC operation 

1119.00 List Call for quote 


KENWOOD TS-520SE HF transceiver 


An economical new version ol the TS-520S 1 The heater switch is 
replaced with a CW WIDE/NARROW bandwidth switch, the DC 
converter terminals are removed, and The transverler terminals 
removed Covers 160 10 meters. 200W PEP SSB and 1G0W DC 

CW, noise blanker, RlT, 8-pole crystal filter, 25 KHz calibrator 
semi-break-in CW with side tone. VOX/PTT/MANUAL. built-m 
speaker, fan, provisions for four fixed channels, and speech 
processor This is an affordable, high quality rig tor luted station 
use that functions with many of the popular Kenwood access ones 


629.95 


List Call for quote 


KENWOOD TS-12GS 
HF transceiver 


No tune up 1 With digital display, cooling 
fan, IF shift, protection tor the final 
transistor, VOX, noise blanker. 25 KHz 
marker, 80-10 meters, WWV, modes SSB 
and CW. 200W PEP SSB. power require¬ 
ments R.O. 7A 13 8 VDC, T ISA 13 8 
VDC. Size 3 W‘H t * 13^’L 

699.95 l ist Call for quote 


YAESU FT-901 DM 
HF transceiver 


Freq coverage 160 thru 10 meters. P00W 
PEP. RF speech processor built in VFO, 
reject tuning, LED freq display with 
memory. buiH-m Curtis Keyer 6I46Q 
final lubes AC/DC power supply built-in 
audio peak freq lunmg 

1459.00 List Call for quote 


YAESU 
FT-101ZD 
HF transceiver 


TEN-TEC 
Omni D Series B transceiver 


digital R/O transceiver 

160-10 meters, modes USB, LSB. CW. 
RTTY, AM equiv . true passband tuning. 
RlT, built-m RF wall mete r/VSWR bridge, 
SSB 250W, AM equiv SOW Power supply 
required for AC operation 

1395.00 List Call for quote 


CALL TOLL FREE 


800 


DRAKE TR/DH7 
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Today's technology, backed by a proud tradition, is yours to enjoy in the 
all-new FT-101 ZD transceiver from Y AESU. A host of new features are teamed 
with the FT-101 heritage to bring you a top-dollar value. See your dealer today 
for a “hands on" demonstration of the performance-packed FT-V01ZD. 


Digital plus analog frequency 
re<idouL Digital display resolu 
tton LO tOO Hi 


:ast from panel, plus heavy 
* case ---_ 


l'in t fully adjustable, VOX 
uilry - 


Rugged 614GB final amplifier 
tubes with RF negative leed 
bach 


t-in RF speech processor 
nore “talk power when you 
1 n - 


RF and AF gain controls located 
on concentric shafts for 
operator convenience 


Full band coverage 1 GO through 
10 meters, plus WWV/JJV 
(receive only) 


t-m, threshold adjustable, 
te blanker - 


ipped lor S$B and CW 
ration. Choice of wide or 
ow bandwidth for CW (with 
onal CW filter installed) 


TX, RX. or Iransceive frequency 
offset from main dial frequency 


Foi VYARAC 
Flexibility 


Select switches tor use with 
FV’OOt DM synthesized scan¬ 
ning VFO (option)- FV-901DM 
provides scanners plus 40 fre¬ 
quency memory bank 


Continuously variable IF band 
width; 300 Hz to 2.4 KHz - 


SPECIFICATIONS 

GENERAL 

Frequency Coverage: 

Amateur bands from 1.8-29.9 MHz. pEus 
WWV/JJY (receive only) 

Operating Modes: 

LSB, USB* CW 
Power Requirements: 
100/110/117/200/220/234 volts AC, 

50/60 Hz, 13 5 volts DC (with ophonal DC-DC 
converter) 

Power Consumption: 

AC 117V 75 VA receive (65 VA HEATER OFF) 
285 VA transmit, DC 13.5V. 5 5 amps receive 
{11 amps HEATER OFF), 21 amps transmit 
Size: 

345 (W)x 157 {H)*326 (D) mm 

Weight: 

Approximately 15 kg, 

COMPATIBLE WfTH 
FT-901DM ACCESSORIES 


RECEIVER 

Sensitivity: 

0,25 uV for S/N 10 dB 

Selectivity: 

2 4 KHz at 6 dB down, 4 0 KHz at 60 dB down 
(1 66 shape factor) Continuously variable be 
tween 300 and 2400 Hz ( 6 dB), CW (with 
optional CW filter installed): 600 Hz at 6 dB 
down 1 2 KHz at 60 dB down {2 1 shape factor] 
Image Rejection: 

Better than 60 dB (160 15 meters). Better than 
50 dB (10 meters) 

IF Rejection: 

Better lhan 70 dB (160, 80, 20* 10 mj: Better 
than 60 dB (40 m) 

Audio Output Impedance: 

4-16 ohms 

Audio Output Power: 

3 watts {fr1Q*o THD (into 4 ohms) 


TRANSMITTER 

PA Input Power: 

180 watts DC 

Ca rrie r S u pp re s S to n; 

Better than 40 dB 

Unwanted Sideband Suppression: 

Better than 40 dB @ 1000 Hz, 14 MHz 
Spurious Radiation: 

Better rhan 40 dB below rated ouiput 
Third Order Distortion Products: 

Belter than -31 dB 
Transmitter Frequency Response: 
300-2700 Hz ( 6 dB) 

Stability: 

Less than 300 Hz in first 30 minutes alter 10 
mm, warmup, less than 100 Hz after 30 minutes 
over any 30 min period 

Negative Feedback: 6 dB (a 14 MHz 
Antenna Output Impedance: 

50-75 ohms, unbalanced 


mm 

radio 


PhOB And Specif iCfllioos Subject To 
Change WuhGLi! Nolic e Or Obligation 


YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 • (213) 633-4007 
YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati, OH 45246 





























Heathkit SB-221 linear amplifier 
uses EIMAC 3-500Zs for 
efficiency f economyand performance 





dal broadcast, FM and point-to-point 
radio systems where reliability and long 
life are paramount. 


Designed for 
rugged service. 

The new desktop Heathkit 
SB-221 linear amplifier pro¬ 
vides up to 2000 watts 
PEP input for SSB and 
1000 watts input for 
CW service. Only 100 
watts drive power is re¬ 
quired to achieve these 
power levels. 

Designed for rug- I 
ged contest and traffic 
service, the SB-221 uses 
the highest grade compon¬ 
ents including two E1M AC 
3-500Z high gain power 
triodcs, well-known for their 
reliable, efficient performance. 

One thousand warts of plate dissipation 
is available from the two tubes, providing 
ample safety factor for long life service. 


Make sure this fine EIMAC 3-500Z 


The designer’s choice. 

Top-notch equipment designers, such as 
Heathkit, choose EIMAC power tubes 
for commercial as well as amateur prod¬ 
ucts. The 3-5Q0Z power tube used in 
the SB-221 also serves in many commer- 



varian 


is in your equipment. For full details and 
a data sheet on the 3-50QZ, write Varian, 
EIMAC Division, 301 Industrial Way, 
San Carlos, CA 94070. Or contact any 
of the more than 30 Varian Electron 
Device Group Sales Offices throughout 
the world. 






